BGI-127CP -501- 

<400> 380 

Met Thr Ala Ala Phe Tyr Asp Leu Met Asp Phe Asp Glu Val Leu Glu 

1 5 10 15 

Lys Tyr Asp Pro Val Met Gly Leu Glu Val His Val Glu Leu Gly Thr 
20 25 30 

Glu Thr Lys Met Phe Ser Ala Ser Ser Ala His Phe Gly Ala Glu Pro 
35 40 45 

Asn Ser Asn Val Asp Pro Val Ser Leu Gly Leu Pro Gly Ala Leu Pro 
5 ° 55 60 

Val Val Asn Ala Lys Gly Val Glu Trp Ala He Lys He Gly Leu Ala 
65 70 75 80 

Leu Asn Cys Ser He Ala Glu Ser Ser Arg Phe Ala Arg Lys Asn Tyr 
85 90 95 

Phe Tyr Pro Asp Gin Pro Lys Asn Tyr Gin He Ser Gin Tyr Asp Glu 
100 105 110 

Pro He Ala Tyr Asp Gly Tyr Leu Asp Val Val Leu Glu Asp Gly Thr 
115 120 125 

Glu Trp Arg Val Glu He Glu Arg Ala His Met Glu Glu Asp Thr Gly 
130 135 140 

Lys Leu Thr His Leu Gly Gly Thr Ser Gly Arg He His Gly Ala Thr 
145 150 155 160 

Ala Ser Leu Val Asp Cys Asn Arg Ala Gly Val Pro Leu He Glu Val 
165 170 175 

Val Thr Lys Pro He Glu Gly Ala Gly Ala Arg Ala Pro Glu He Ala 
180 185 190 

Lys Ala Tyr Val Ser Ala Leu Arg Asp Leu Val Lys Ala Leu Gly Val 
195 200 205 

Ser Asp Gly Arg Leu Asp Gin Gly Ser Met Arg Val Asp Ala Asn Leu 
210 215 220 

Ser Leu Arg Pro He Gly Gin Glu Glu Phe Gly Thr Arg Thr Glu Thr 
225 230 235 240 

Lys Asn He Asn Ser Leu Lys Ser Val Glu Gin Ala Ser Thr Phe Glu 
245 250 255 

Met Gin Arg Gin Ala Gin 
260 



<210> 381 
<211> 659 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (636) 
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<223> RXA01398 



<400> 381 

aag gaa acc get gag gat tac cgt tac ttc aac gat cct gac ctg cct 
Lys Glu Thr Ala Glu Asp Tyr Arg Tyr Phe Asn Asp Pro Asp Leu Pro 
1 5 io 15 



gag etc gat get etc ggt gtt gcg cca get cac gtt get cgc gtc gtt 

Glu Leu Asp Ala Leu Gly Val Ala Pro Ala His Val Ala Arg Val Val 
1Q 0 105 HO 

gcg ctt gtt tct gaa ggc aag ctg acc aat aag ctg gca cgt cag get 

Ala Leu Val Ser Glu Gly Lys Leu Thr Asn Lys Leu Ala Arg Gin Ala 

US 120 125 



48 



cca gtg att gcg cct cgt gag tgg gtg gaa gaa ate cgc gca act ctt 96 
Pro Val lie Ala Pro Arg Glu Trp Val Glu Glu He Arg Ala Thr Leu 
20 25 30 

cca gag ctg cct tgg gtt cgc cgt gca cgt ate cag gaa gag tgg aag 144 
Pro Glu Leu Pro Trp Val Arg Arg Ala Arg He Gin Glu Glu Trp Lys 
35 40 45 

ctt tec gac gcc gag atg cgc gac etc ate aac gcc aac gcg etc gac 192 
Leu Ser Asp Ala Glu Met Arg Asp Leu He Asn Ala Asn Ala Leu Asp 
50 55 60 

etc ate ate gag acc gtg gaa gcg ggt acc act cct gat gaa get cgt 240 
Leu He He Glu Thr Val Glu Ala Gly Thr Thr Pro Asp Glu Ala Arq 
65 ™ 75 80 

get tgg tgg gtt tct tac ate tct cag aag get aac gag tct ggt gtc 288 
Ala Trp Trp Val Ser Tyr He Ser Gin Lys Ala Asn Glu Ser Gly Val 
85 90 95 



336 



384 



ate gac ggc gtt att get ggc gaa ggc gat gtg gac gcg gtt gtt get 4 32 
He Asp Gly Val He Ala Gly Glu Gly Asp Val Asp Ala Val Val Ala 
130 135 140 

get cgt gga ctg gaa gtt gtt cgc gat gac ggc gca att gaa aag get 480 
Ala Arg Gly Leu Glu Val Val Arg Asp Asp Gly Ala He Glu Lys Ala 
145 15 ° 155 i 6 o 

gtc gat gat gcc ttg get gca aac cca gac ate gtg gag aag tac cgc 528 
Val Asp Asp Ala Leu Ala Ala Asn Pro Asp lie Val Glu Lys Tyr Arg 
165 170 175 

get ggc aac acc aag gtc acc ggc gcc ate gtt ggt get gtc atg aag 576 
Ala Gly Asn Thr Lys Val Thr Gly Ala He Val Gly Ala Val Met Lys 
180 185 190 

gcg acc cgc ggt aag get gac cca get cag gtg aac cag ctg ate gca 624 
Ala Thr Arg Gly Lys Ala Asp Pro Ala Gin Val Asn Gin Leu He Ala 
195 200 205 

aag aag ttg get taagcttttt geegttgage tgc 6S q 
Lys Lys Leu Ala 
210 



<210> 382 
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<211> 212 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 382 

Lys Glu Thr Ala Glu Asp Tyr Arg Tyr Phe Asn Asp Pro Asp Leu Pro 
1 5 10 15 

Pro Val He Ala Pro Arg Glu Trp Val Glu Glu He Arg Ala Thr Leu 
20 25 30 

Pro Glu Leu Pro Trp Val Arg Arg Ala Arg He Gin Glu Glu Trp Lys 
35 40 45 

Leu Ser Asp Ala Glu Met Arg Asp Leu He Asn Ala Asn Ala Leu Asp 
50 55 60 

Leu He He Glu Thr Val Glu Ala Gly Thr Thr Pro Asp Glu Ala Arg 
65 7 ° 75 80 

Ala Trp Trp Val Ser Tyr He Ser Gin Lys Ala Asn Glu Ser Gly Val 
85 90 95 

Glu Leu Asp Ala Leu Gly Val Ala Pro Ala His Val Ala Arg Val Val 
100 105 110 

Ala Leu Val Ser Glu Gly Lys Leu Thr Asn Lys Leu Ala Arg Gin Ala 
115 120 125 

He Asp Gly Val He Ala Gly Glu Gly Asp Val Asp Ala Val Val Ala 
130 135 14Q 

Ala Arg Gly Leu Glu Val Val Arg Asp Asp Gly Ala He Glu Lys Ala 
145 150 155 160 

Val Asp Asp Ala Leu Ala Ala Asn Pro Asp He Val Glu Lys Tyr Arg 
165 170 175 

Ala Gly Asn Thr Lys Val Thr Gly Ala He Val Gly Ala Val Met Lys 
180 185 190 

Ala Thr Arg Gly Lys Ala Asp Pro Ala Gin Val Asn Gin Leu He Ala 
195 200 205 

Lys Lys Leu Ala 
210 



<210> 383 
<211> 1026 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1003) 
<223> RXA02228 

<400> 383 

acagaagcgt caactgctca acttctcgac agcgacgaca cacacggcgt gggacgctac 
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gttgctcgct ggacttttta acttaaggga gatctagatc gtg gta aca ccg ate 115 

Val Val Thr Pro lie 
1 5 

gca gtg gtt gga ccc act gca tct gga aaa tea get ttg gga att get 163 

Ala Val Val Gly Pro Thr Ala Ser Gly Lys Ser Ala Leu Gly He Ala 
10 15 20 

eta gec cac aag ctt gac ggt gaa gta gtc aat gtg gat tec atg cag 211 

Leu Ala His Lys Leu Asp Gly Glu Val Val Asn Val Asp Ser Met Gin 
25 30 35 



ctg tac aaa ggc atg gac ate ggc acg gca aag ctg act gtc gaa gaa 
Leu Tyr Lys Gly Met Asp He Gly Thr Ala Lys Leu Thr Val Glu Glu 
40 45 50 



gtc ate gaa age aat gat ccc cga cgc acc gtc cga gca tta gaa gtc 
Val He Glu Ser Asn Asp Pro Arg Arg Thr Val Arg Ala Leu Glu Val 
150 155 160 165 



259 



cgc gaa ggc att gcg cat cat cag etc gat gtc tgg gac gtt acc gaa 307 

Arg Glu Gly He Ala His His Gin Leu Asp Val Trp Asp Val Thr Glu 
55 60 65 

act gcg tea gtg gcg agg ttt caa tec gac gec gtt gec gat gtg gaa 355 

Thr Ala Ser Val Ala Arg Phe Gin Ser Asp Ala Val Ala Asp Val Glu 
70 75 80 85 

gat att atg tec cgt ggc aaa acc ccc ate ttg gtt ggc ggc tec atg 403 

Asp He Met Ser Arg Gly Lys Thr Pro He Leu Val Gly Gly Ser Met 

90 95 100 

ttg tac gtc caa tct ttg gtc gat gat tgg caa ttc cca cct acc gac 451 

Leu Tyr Val Gin Ser Leu Val Asp Asp Trp Gin Phe Pro Pro Thr Asp 

105 110 115 

age get gtt cgc gca cgc ttt gag gee cgc ttg gca gac ate ggt gtc 499 

Ser Ala Val Arg Ala Arg Phe Glu Ala Arg Leu Ala Asp He Gly Val 
120 125 130 

gaa gca eta cac get gaa ctt act cag ctt gac cca gaa gca gca gee 547 

Glu Ala Leu His Ala Glu Leu Thr Gin Leu Asp Pro Glu Ala Ala Ala 
135 140 145 



595 



att gaa eta acc ggc cag ccc ttc caa gca age caa ccg ccc aaa gac 643 

He Glu Leu Thr Gly Gin Pro Phe Gin Ala Ser Gin Pro Pro Lys Asp 

170 175 180 

gcg cca cct cgc tgg gga act cga ate att ggc ctg aaa acc act cca 691 

Ala Pro Pro Arg Trp Gly Thr Arg He He Gly Leu Lys Thr Thr Pro 
185 190 195 

gaa tgg eta aat cca cgc ate gag cag cgc acc gee agg atg ttt gaa 739 

Glu Trp Leu Asn Pro Arg He Glu Gin Arg Thr Ala Arg Met Phe Glu 
200 205 210 

caa ggc ttt gtc gec gaa gtg gaa cac ctt gtg cag caa gga etc ate 787 

Gin Gly Phe Val Ala Glu Val Glu His Leu Val Gin Gin Gly Leu He 
215 220 225 



get gac tec acc gcg gga cga gca ate ggc tac tec caa gta ctg gca 



835 
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505 - 



Ala Asp Ser Thr Ala Gly Arg Ala He Gly Tyr Ser Gin Val Leu Ala 
230 235 240 245 

gcc atg gca ggg gag atg acc tgg gaa gac gcc ttc gaa cgc acg gtc 883 
Ala Met Ala Gly Glu Met Thr Trp Glu Asp Ala Phe Glu Arg Thr Val 
250 255 260 

acc gga acc aga cgc tat gtc agg cgc caa cgc age tgg ttc aac aga 931 
Thr Gly Thr Arg Arg Tyr Val Arg Arg Gin Arg Ser Trp Phe Asn Arg 
265 270 275 

gac cac cgc gtg tec tgg gtc gac gcc tct ggc gat ccc acc gca caa 979 
Asp His Arg Val Ser Trp Val Asp Ala Ser Gly Asp Pro Thr Ala Gin 
280 285 290 

gcc ttg gag att ttg ggt eta caa tagegagggt gaatttgacc ate 1026 
Ala Leu Glu He Leu Gly Leu Gin 
295 300 



<210> 384 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 384 

Val Val Thr Pro He Ala Val Val Gly Pro Thr Ala Ser Gly Lys Ser 
1 5 10 15 

Ala Leu Gly He Ala Leu Ala His Lys Leu Asp Gly Glu Val Val Asn 
20 25 30 

Val Asp Ser Met Gin Leu Tyr Lys Gly Met Asp He Gly Thr Ala Lys 
35 40 45 

Leu Thr Val Glu Glu Arg Glu Gly He Ala His His Gin Leu Asp Val 
50 55 60 

Trp Asp Val Thr Glu Thr Ala Ser Val Ala Arg Phe Gin Ser Asp Ala 
65 7 ° 75 80 

Val Ala Asp Val Glu Asp He Met Ser Arg Gly Lys Thr Pro He Leu 
85 90 95 

Val Gly Gly Ser Met Leu Tyr Val Gin Ser Leu Val Asp Asp Trp Gin 
1°° 105 HO 

Phe Pro Pro Thr Asp Ser Ala Val Arg Ala Arg Phe Glu Ala Arg Leu 
115 120 125 

Ala Asp He Gly Val Glu Ala Leu His Ala Glu Leu Thr Gin Leu Asp 
130 135 14Q 

Pro Glu Ala Ala Ala Val He Glu Ser Asn Asp Pro Arg Arg Thr Val 
145 150 155 160 

Arg Ala Leu Glu Val He Glu Leu Thr Gly Gin Pro Phe Gin Ala Ser 
165 . 170 175 

Gin Pro Pro Lys Asp Ala Pro Pro Arg Trp Gly Thr Arg He He Gly 
180 185 190 



BGM27CP 




Leu Lys Thr Thr Pro Glu Trp Leu Asn Pro Arg lie Glu Gin Arg Thr 
195 200 205 

Ala Arg Met Phe Glu Gin Gly Phe Val Ala Glu Val Glu His Leu Val 
210 215 220 

Gin Gin Gly Leu lie Ala Asp Ser Thr Ala Gly Arg Ala lie Gly Tyr 
225 230 235 240 

Ser Gin Val Leu Ala Ala Met Ala Gly Glu Met Thr Trp Glu Asp Ala 
245 250 255 

Phe Glu Arg Thr Val Thr Gly Thr Arg Arg Tyr Val Arg Arg Gin Arg 
260 265 270 

Ser Trp Phe Asn Arg Asp His Arg Val Ser Trp Val Asp Ala Ser Gly 
275 280 285 

Asp Pro Thr Ala Gin Ala Leu Glu lie Leu Gly Leu Gin 
290 295 300 



<210> 385 
<211> 1515 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1492) 
<223> RXA02502 

<400> 385 

aatgctttgt tgtgatgtcc gcgaatgaaa gctaccgtat tttaatcaac taggattcat 60 

tcttttggtg gatcaaaggc tccgttgaaa gtcgggtgga atg gtg agt gta etc 115 

Met Val Ser Val Leu 
1 5 

ate gta ggg atg teg cac agg tct gcg cct gtg teg ctt ctt gaa cgt 163 
lie Val Gly Met Ser His Arg Ser Ala Pro Val Ser Leu Leu Glu Arg 
10 15 20 

ctg age atg gat gat tea gta cgt ggt gaa aca act caa gca etc ctg 211 
Leu Ser Met Asp Asp Ser Val Arg Gly Glu Thr Thr Gin Ala Leu Leu 
25 30 35 

ggt agg gcg tct tta age gag gee etc att gtc tct acg tgt aac cgc 259 
Gly Arg Ala Ser Leu Ser Glu Ala Leu lie Val Ser Thr Cys Asn Arg 
40 45 50 

ctg gag gtc tac acc gtc act age agt ttc cat act ggt gtt aat gat 307 
Leu Glu Val Tyr Thr Val Thr Ser Ser Phe His Thr Gly Val Asn Asp 
55 60 65 

gtg gtg gag gtt etc cat gag gca agt ggc gta gat att gaa act ttg 355 
Val Val Glu Val Leu His Glu Ala Ser Gly Val Asp lie Glu Thr Leu 
70 75 80 85 



cgc gga tat ctt tat gtc cgt tac gec gat get get get gaa cac atg 



403 
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Arg Gly Tyr Leu Tyr Val Arg Tyr Ala Asp Ala Ala Ala Glu His Met 
90 95 100 

ttg gtg gtg act tec ggg ttg gat tec atg gtg ttg ggt gag cag cag 451 
Leu Val Val Thr Ser Gly Leu Asp Ser Met Val Leu Gly Glu Gin Gin 
105 110 115 

ate att ggt cag gtg cgc act gcg tac caa gca get aat gaa tat ggt 499 
He He Gly Gin Val Arg Thr Ala Tyr Gin Ala Ala Asn Glu Tyr Gly 
120 125 130 

tct gtc ggt cct get ttg cat tea ctt acc cag ace gcg ctg cat ace 547 
Ser Val Gly Pro Ala Leu His Ser Leu Thr Gin Thr Ala Leu His Thr 
135 140 145 



ggc aag cgc gtg cat teg gag act get att gat gat get ggt gca teg 
Gly Lys Arg Val His Ser Glu Thr Ala He Asp Asp Ala Gly Ala Ser 

150 155 160 165 

atg gtg tct ttc get gtg gat cgc gcg ttg gtg cag atg ggt ctt gat 

Met Val Ser Phe Ala Val Asp Arg Ala Leu Val Gin Met Gly Leu Asp 

170 175 180 

teg gag gca gaa gee cca eta tct ggc aag aca gee ttg gtg ttg ggc 

Ser Glu Ala Glu Ala Pro Leu Ser Gly Lys Thr Ala Leu Val Leu Gly 

185 190 195 

get ggc gcg atg agt tct ctt gca gee act cac ctt ggt cgc get gga 

Ala Gly Ala Met Ser Ser Leu Ala Ala Thr His Leu Gly Arg Ala Gly 

200 205 210 

att tec aac ttg ate atg gee aac cgc act ctg gaa cgt gee gaa agg 

He Ser Asn Leu He Met Ala Asn Arg Thr Leu Glu Arg Ala Glu Arg 

215 220 225 

ctt gcg gag cat tec eta gaa gee gga gtt cct gca gag gtt gtg gaa 

Leu Ala Glu His Ser Leu Glu Ala Gly Val Pro Ala Glu Val Val Glu 

230 235 240 245 



ggt get teg ttg atg ttg gtg gat ttg tec atg cca cga gac ate gat 
Gly Ala Ser Leu Met Leu Val Asp Leu Ser Met Pro Arg Asp lie Asp 
280 285 290 



595 



643 



691 



739 



787 



835 



tac gat cag cga get tec gee tac aat cgc gtt gac ctg gta gtt tec 883 

Tyr Asp Gin Arg Ala Ser Ala Tyr Asn Arg Val Asp Leu Val Val Ser 
250 255 260 

gee acg gga gcg gat gat ttc acc gtg aag cct gag gat att cca gaa 931 

Ala Thr Gly Ala Asp Asp Phe Thr Val Lys Pro Glu Asp He Pro Glu 

265 270 275 



979 



gat get tgt gcg gat ctg ccg ggc gtt gat ttg gtg aac ate gaa cgc 1027 

Asp Ala Cys Ala Asp Leu Pro Gly Val Asp Leu Val Asn He Glu Arg 

295 300 305 

ctg cac aag gee tec cgt gag ggt gga teg ggc atg gcg cca age gag 1075 

Leu His Lys Ala Ser Arg Glu Gly Gly Ser Gly Met Ala Pro Ser Glu 

3i0 315 320 325 

gaa gaa get ttg gcg att gtt egg gaa gag ttg gat tct ttc acc tct 1123 

Glu Glu Ala Leu Ala He Val Arg Glu Glu Leu Asp Ser Phe Thr Ser 
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330 335 340 

gag cag cgc att cgc gat ate gtt cca get gtg tec gcg ttg cgc agg 1171 
Glu Gin Arg lie Arg Asp lie Val Pro Ala Val Ser Ala Leu Arg Arg 
345 350 355 

cag gec gcg teg gtg gga age gat gaa ttg gat cga etc cgc caa cgt 1219 
Gin Ala Ala Ser Val Gly Ser Asp Glu Leu Asp Arg Leu Arg Gin Arg 
360 365 370 

gee ccc ggg att tec gag gtg gaa tgg ggg gaa gtg gag aaa aca ggg 1267 
Ala Pro Gly lie Ser Glu Val Glu Trp Gly Glu Val Glu Lys Thr Gly 
375 380 385 

aga egg gtc gtc gat aag ctt ctt cat gaa ccc act gtg cgc gtc aag 1315 
Arg Arg Val Val Asp Lys Leu Leu His Glu Pro Thr Val Arg Val Lys 
390 395 400 405 

gaa ctg gcg gee egg tec ggc age ate tct tat gat tea get ctg caa 1363 
Glu Leu Ala Ala Arg Ser Gly Ser lie Ser Tyr Asp Ser Ala Leu Gin 
410 415 420 

gag ctg ttc ggt ttg gag teg ctg gcg age acc gca gca ccg gca acc 1411 
Glu Leu Phe Gly Leu Glu Ser Leu Ala Ser Thr Ala Ala Pro Ala Thr 
425 430 435 

acg tec gtc aac gcg tea gaa ctg ccg gat gcg ggt ate gtc gca ttc 1459 
Thr Ser Val Asn Ala Ser Glu Leu Pro Asp Ala Gly He Val Ala Phe 
440 445 450 

gtg aac gca cct tct gee aca caa acg agg gag taacatgacc ttaaaaattg 1512 
Val Asn Ala Pro Ser Ala Thr Gin Thr Arg Glu 
455 460 



gta 



1515 



<210> 386 
<211> 464 
<212> PRT 

<213> Corynebacterium glut amicum 
<400> 386 

Met Val Ser Val Leu He Val Gly Met Ser His Arg Ser Ala Pro Val 
15 10 15 

Ser Leu Leu Glu Arg Leu Ser Met Asp Asp Ser Val Arg Gly Glu Thr 
20 25 30 

Thr Gin Ala Leu Leu Gly Arg Ala Ser Leu Ser Glu Ala Leu He Val 
35 40 45 

Ser Thr Cys Asn Arg Leu Glu Val Tyr Thr Val Thr Ser Ser Phe His 
50 55 60 

Thr Gly Val Asn Asp Val Val Glu Val Leu His Glu Ala Ser Gly Val 
65 70 75 80 



Asp He Glu Thr Leu Arg Gly Tyr Leu Tyr Val Arg Tyr Ala Asp Ala 
85 90 95 
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Ala Ala Glu His Met Leu Val Val Thr Ser Gly Leu Asp Ser Met Val 
100 105 110 

Leu Gly Glu Gin Gin lie lie Gly Gin Val Arg Thr Ala Tyr Gin Ala 
115 120 125 

Ala Asn Glu Tyr Gly Ser Val Gly Pro Ala Leu His Ser Leu Thr Gin 
130 135 140 

Thr Ala Leu His Thr Gly Lys Arg Val His Ser Glu Thr Ala lie Asp 
145 150 155 160 

Asp Ala Gly Ala Ser Met Val Ser Phe Ala Val Asp Arg Ala Leu Val 
165 170 175 

Gin Met Gly Leu Asp Ser Glu Ala Glu Ala Pro Leu Ser Gly Lys Thr 
180 185 190 

Ala Leu Val Leu Gly Ala Gly Ala Met Ser Ser Leu Ala Ala Thr His 
195 200 205 

Leu Gly Arg Ala Gly lie Ser Asn Leu lie Met Ala Asn Arg Thr Leu 
210 215 220 

Glu Arg Ala Glu Arg Leu Ala Glu His Ser Leu Glu Ala Gly Val Pro 
225 230 235 240 

Ala Glu Val Val Glu Tyr Asp Gin Arg Ala Ser Ala Tyr Asn Arg Val 
245 250 255 

Asp Leu Val Val Ser Ala Thr Gly Ala Asp Asp Phe Thr Val Lys Pro 
260 265 270 

Glu Asp lie Pro Glu Gly Ala Ser Leu Met Leu Val Asp Leu Ser Met 
275 280 285 

Pro Arg Asp lie Asp Asp Ala Cys Ala Asp Leu Pro Gly Val Asp Leu 
290 295 300 

Val Asn lie Glu Arg Leu His Lys Ala Ser Arg Glu Gly Gly Ser Gly 
305 310 315 320 

Met Ala Pro Ser Glu Glu Glu Ala Leu Ala lie Val Arg Glu Glu Leu 
325 330 335 

Asp Ser Phe Thr Ser Glu Gin Arg lie Arg Asp lie Val Pro Ala Val 
340 345 350 

Ser Ala Leu Arg Arg Gin Ala Ala Ser Val Gly Ser Asp Glu Leu Asp 
355 360 365 

Arg Leu Arg Gin Arg Ala Pro Gly lie Ser Glu Val Glu Trp Gly Glu 
370 375 380 

Val Glu Lys Thr Gly Arg Arg Val Val Asp Lys Leu Leu His Glu Pro 
385 390 395 400 

Thr Val Arg Val Lys Glu Leu Ala Ala Arg Ser Gly Ser lie Ser Tyr 
405 410 415 



Asp Ser Ala Leu Gin Glu Leu Phe Gly Leu Glu Ser Leu Ala Ser Thr 
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420 425 430 

Ala Ala Pro Ala Thr Thr Ser Val Asn Ala Ser Glu Leu Pro Asp Ala 
435 440 445 

Gly lie Val Ala Phe Val Asn Ala Pro Ser Ala Thr Gin Thr Arg Glu 
450 455 460 



<210> 387 
<211> 897 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (874) 

<223> RXA02182 

<400> 387 

gacctgtggc agctttcgtg ccgacgtttt ctgaagtcaa tgactaccta tggagcactg 60 

cacagcaagt gtaggtcgct cgactgttat tctcggggct gtg aaa aag ctt gca 115 

Val Lys Lys Leu Ala 
1 5 

tec ata gcg ate etc tec age etc cct ttg get teg tgt tec act cct 163 
Ser lie Ala lie Leu Ser Ser Leu Pro Leu Ala Ser Cys Ser Thr Pro 
10 * 15 20 

cca aca gat tea gag get gtc gtt gag cat ctg gtt cca gaa att ate 211 
Pro Thr Asp Ser Glu Ala Val Val Glu His Leu Val Pro Glu lie lie 
25 30 35 

tec ace cac tct ttt gat tec ace teg ttt act cag ggg ttg gaa tta 259 
Ser Thr His Ser Phe Asp Ser Thr Ser Phe Thr Gin Gly Leu Glu Leu 
40 45 50 

gat ggc gac gag ctg att gtg gga act ggc caa tac ggt ggt tec cga 307 
Asp Gly Asp Glu Leu lie Val Gly Thr Gly Gin Tyr Gly Gly Ser Arg 
55 60 65 

ate tat cgc age tec gtt gat ggc cag gaa tct gtt tec caa teg ctt 355 
lie Tyr Arg Ser Ser Val Asp Gly Gin Glu Ser Val Ser Gin Ser Leu 
70 75 80 85 

gat cca gaa ttc ttc ggt gaa ggc ate acc aag tct ggt gat gee ate 403 
Asp Pro Glu Phe Phe Gly Glu Gly lie Thr Lys Ser Gly Asp Ala lie 
90 95 100 

tgg cag ctg aca tgg aat gaa ggt gtc get ttc aag cgt gat gca gat 451 
Trp Gin Leu Thr Trp Asn Glu Gly Val Ala Phe Lys Arg Asp Ala Asp 
105 110 115 



act etc gag gag tta gat cgc gtt tea tat aat ggc cag ggg tgg gga 499 
Thr Leu Glu Glu Leu Asp Arg Val Ser Tyr Asn Gly Gin Gly Trp Gly 
120 125 130 
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att tgc tea act gac gat gec etc ate acc tct gat gga age tec acc 
He Cys Ser Thr Asp Asp Ala Leu He Thr Ser Asp Gly Ser Ser Thr 
135 140 145 

etc acc ttt agg gat ccg gaa acc ttt gca gag aac age act gta gat 
Leu Thr Phe Arg Asp Pro Glu Thr Phe Ala Glu Asn Ser Thr Val Asp 
150 155 160 165 

gtg aca eta gac ggc tct ccg gtt ggg aac etc aat gag etc gaa tgc 
Val Thr Leu Asp Gly Ser Pro Val Gly Asn Leu Asn Glu Leu Glu Cys 
170 175 180 

gtt gat ggc gag gta tat gec aat att ttc etc gat aca gac ate atg 
Val Asp Gly Glu Val Tyr Ala Asn He Phe Leu Asp Thr Asp He Met 
185 190 195 

cga ate gat ccg aac tec ggc gaa gtc acc gca gtg ate gat gec tea 
Arg He Asp Pro Asn Ser Gly Glu Val Thr Ala Val He Asp Ala Ser 
200 205 210 

aat att cct aac aac gec aca cca gat aca aac aat gtg etc aac ggc 
Asn He Pro Asn Asn Ala Thr Pro Asp Thr Asn Asn Val Leu Asn Gly 
215 220 225 

att gca cat att ccg gat tec gat cgt ttt tat ate act ggt aag cgt 
He Ala His He Pro Asp Ser Asp Arg Phe Tyr He Thr Gly Lys Arg 
230 235 240 245 

tgg cct gac etc tat gag gtt aga ttc gtc cct get gac tagaatcaag 
Trp Pro Asp Leu Tyr Glu Val Arg Phe Val Pro Ala Asp 
250 255 



15 



Ser Cys Ser Thr Pro Pro Thr Asp Ser Glu Ala Val Val Glu His Leu 
20 25 30 

Val Pro Glu He He Ser Thr His Ser Phe Asp Ser Thr Ser Phe Thr 
35 40 45 

Gin Gly Leu Glu Leu Asp Gly Asp Glu Leu He Val Gly Thr Gly Gin 
5 0 55 60 

Tyr Gly Gly Ser Arg He Tyr Arg Ser Ser Val Asp Gly Gin Glu Ser 
65 70 75 80 

Val Ser Gin Ser Leu Asp Pro Glu Phe Phe Gly Glu Gly He Thr Lys 
85 90 95 

Ser Gly Asp Ala He Trp Gin Leu Thr Trp Asn Glu Gly Val Ala Phe 
100 105 110 



547 



595 



643 



691 



739 



787 



835 



884 



actcatggca age 

<210> 388 
<211> 258 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 388 

Val Lys Lys Leu Ala Ser He Ala He Leu Ser Ser Leu Pro Leu Ala 
1 5 in 
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Lys Arg Asp Ala Asp Thr Leu Glu Glu Leu Asp Arg Val Ser Tyr Asn 
115 120 125 

Gly Gin Gly Trp Gly lie Cys Ser Thr Asp Asp Ala Leu He Thr Ser 
130 135 140 

Asp Gly Ser Ser Thr Leu Thr Phe Arg Asp Pro Glu Thr Phe Ala Glu 
145 150 155 160 

Asn Ser Thr Val Asp Val Thr Leu Asp Gly Ser Pro Val Gly Asn Leu 
165 170 175 

Asn Glu Leu Glu Cys Val Asp Gly Glu Val Tyr Ala Asn He Phe Leu 
180 185 190 

Asp Thr Asp He Met Arg He Asp Pro Asn Ser Gly Glu Val Thr Ala 
19 5 200 205 

Val He Asp Ala Ser Asn He Pro Asn Asn Ala Thr Pro Asp Thr Asn 
210 215 220 

Asn Val Leu Asn Gly He Ala His He Pro Asp Ser Asp Arg Phe Tyr 
225 230 235 240 

He Thr Gly Lys Arg Trp Pro Asp Leu Tyr Glu Val Arg Phe Val Pro 
245 250 255 

Ala Asp 



<210> 389 
<211> 786 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (763) 

<223> RXN00211 

<400> 389 

tgagccaaaa tcaataaggt gtttttcagc ctgaggtaaa aatacggtgg tactgtcgaa 60 

accaatcatc ccctagtttt gaaaagaagg aagcgagcca atg tea ttc ctg ate 115 

Met Ser Phe Leu He 
1 5 

cgc gtc ctg ttg tec gac acc cca ggc age etc gcg" tta etc get gaa 163 
Arg Val Leu Leu Ser Asp Thr Pro Gly Ser Leu Ala Leu Leu Ala Glu 
10 15 20 

gee ctt ggg att gta gag gee aat att caa tec gtg gac gtg gtg gaa 211 
Ala Leu Gly He Val Glu Ala Asn He Gin Ser Val Asp Val Val Glu 
25 30 35 

cgc ttc ccc aat ggc acg gtc atg gac gat ctg gtg ate tec ate cct 259 
Arg Phe Pro Asn Gly Thr Val Met Asp Asp Leu Val He Ser He Pro 
40 45 50 



BG1-127CP -513- 

cgc gat gtc atg gca gac acc ate ate acc gca get gaa gaa gtc gac 307 

Arg Asp Val Met Ala Asp Thr He He Thr Ala Ala Glu Glu Val Asp 

55 60 65 



ggc gtg gag att gat tec ate cgc cca ttc tec ggg act gtt gac cgc 
Gly Val Glu He Asp Ser He Arg Pro Phe Ser Gly Thr Val Asp Arg 
70 75 80 85 

cgc gga cag ate caa atg ctg get get gtt get cac caa cgc cgc gat 
Arg Gly Gin He Gin Met Leu Ala Ala Val Ala His Gin Arg Arg Asp 
90 95 100 

ate acc gca gcg atg gaa gaa atg gtc gat gtc ate ccc cgc acc atg 
He Thr Ala Ala Met Glu Glu Met Val Asp Val He Pro Arg Thr Met 
105 110 H5 

acc tct ggt tgg get ttg gtc att gat eta aaa gga ccc ate act cgc 
Thr Ser Gly Trp Ala Leu Val He Asp Leu Lys Gly Pro He Thr Arg 
120 125 130 

ate get ggt tec eta gca gcg ccc gaa gat gac ggc acc gtt ccg gag 
He Ala Gly Ser Leu Ala Ala Pro Glu Asp Asp Gly Thr Val Pro Glu 
135 140 145 

aac ate gtt etc aaa gaa get cgc atg etc aac ccg gaa aac gat ccg 
Asn He Val Leu Lys Glu Ala Arg Met Leu Asn Pro Glu Asn Asp Pro 
150 155 160 165 

tgg att cca gag tec tgg aca ctg ctt gat tct tec ctt gee ate get 
Trp He Pro Glu Ser Trp Thr Leu Leu Asp Ser Ser Leu Ala He Ala 
170 175 180 

ccg ate ggc aag cac ggc ctg get ctg att ate ggt cgc cct ggt ggc 
Pro He Gly Lys His Gly Leu Ala Leu He He Gly Arg Pro Gly Gly 
185 190 195 

cct gat ttc ttg gee age gaa gtg gag cac tta ggc caa gtc ggt gac 
Pro Asp Phe Leu Ala Ser Glu Val Glu His Leu Gly Gin Val Gly Asp 
200 205 210 

att ate gga gca atg ctt caa aaa taatctgagc tgtttaaaaa atg 
He He Gly Ala Met Leu Gin Lys 
215 220 



355 



403 



451 



499 



547 



595 



643 



691 



739 



786 



<210> 390 
<211> 221 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 390 

Met Ser Phe Leu He Arg Val Leu Leu Ser Asp Thr Pro Gly Ser Leu 
15 10 15 

Ala Leu Leu Ala Glu Ala Leu Gly He Val Glu Ala Asn He Gin Ser 
20 25 30 

Val Asp Val Val Glu Arg Phe Pro Asn Gly Thr Val Met Asp Asp Leu 
35 40 45 

Val He Ser He Pro Arg Asp Val Met Ala Asp Thr He He Thr Ala 
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50 55 60 

Ala Glu Glu Val Asp Gly Val Glu lie Asp Ser lie Arg Pro Phe Ser 
65 70 75 80 

Gly Thr Val Asp Arg Arg Gly Gin lie Gin Met Leu Ala Ala Val Ala 
85 90 95 

His Gin Arg Arg Asp lie Thr Ala Ala Met Glu Glu Met Val Asp Val 
100 105 110 

lie Pro Arg Thr Met Thr Ser Gly Trp Ala Leu Val lie Asp Leu Lys 
115 120 125 

Gly Pro lie Thr Arg lie Ala Gly Ser Leu Ala Ala Pro Glu Asp Asp 
130 135 140 

Gly Thr Val Pro Glu Asn He Val Leu Lys Glu Ala Arg Met Leu Asn 
145 150 155 160 

Pro Glu Asn Asp Pro Trp He Pro Glu Ser Trp Thr Leu Leu Asp Ser 
165 170 175 

Ser Leu Ala He Ala Pro He Gly Lys His Gly Leu Ala Leu He lie 
180 185 190 

Gly Arg Pro Gly Gly Pro Asp Phe Leu Ala Ser Glu Val Glu His Leu 
195 200 205 

Gly Gin Val Gly Asp He He Gly Ala Met Leu Gin Lys 
210 215 220 



<210> 391 

<211> 1005 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (982) 

<223> RXN00669 

<400> 391 

tttactgcgg gcattttacg tatctgcacc ccgcccggct gcgctgagca gccgtaaagc 60 

gtggggcgtg acgtcgaaaa gcaaaaaatg aaaggcagac atg gac aat tea acg 115 

Met Asp Asn Ser Thr 
1 5 

gtg cga ate egg ctg gat eta gcg tat gac ggc acg gat ttt cat ggc 163 
Val Arg He Arg Leu Asp Leu Ala Tyr Asp Gly Thr Asp Phe His Gly 
10 15 20 

tgg gcg aag cag ggg ace age gat eta cgc ace gtg caa aaa gtg ttg 211 
Trp Ala Lys Gin Gly Thr Ser Asp Leu Arg Thr Val Gin Lys Val Leu 
25 30 35 



gaa gac aat ttg age atg gtg ctg cgt gag act gtt gaa ttg act gtg 259 
Glu Asp Asn Leu Ser Met Val Leu Arg Glu Thr Val Glu Leu Thr Val 
40 45 50 
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gcc ggg cga acc gat gcg ggg gtg cat gcg gcg ggc cag gtg gcg cac 307 

Ala Gly Arg Thr Asp Ala Gly Val His Ala Ala Gly Gin Val Ala His 

55 60 65 

ttt gat att ccg gca cac get tta gag cag cgc agt att gat ggc gat 355 

Phe Asp lie Pro Ala His Ala Leu Glu Gin Arg Ser lie Asp Gly Asp 

70 75 80 85 

cca age aag ttg gtt egg cgc ttg ggt egg ttg ctg ccc gat gat att 403 

Pro Ser Lys Leu Val Arg Arg Leu Gly Arg Leu Leu Pro Asp Asp lie 
90 95 100 

egg gtg cat ggc gta cgt ttt gee gag ccc ggg ttt gat gcg cga ttt 451 

Arg Val His Gly Val Arg Phe Ala Glu Pro Gly Phe Asp Ala Arg Phe 
105 110 115 

tec gcg atg cgc agg cac tac gtt tat cgc att acg acg cat ccc gee 499 

Ser Ala Met Arg Arg His Tyr Val Tyr Arg lie Thr Thr His Pro Ala 
120 125 130 

ggc gcg ctg cct acg cgc cgc cac gac acg gcg cag tgg cca aaa cct 547 

Gly Ala Leu Pro Thr Arg Arg His Asp Thr Ala Gin Trp Pro Lys Pro 

135 140 145 

gtc gaa eta gag egg atg caa tta gec gec gat gca ctg ctg ggg ctg 595 

Val Glu Leu Glu Arg Met Gin Leu Ala Ala Asp Ala Leu Leu Gly Leu 

150 155 160 165 

cat gat ttt gtg gcg ttt tgc aaa get aag cca cat gcg acg acg gtg 643 

His Asp Phe Val Ala Phe Cys Lys Ala Lys Pro His Ala Thr Thr Val 
170 175 180 

cgt gaa eta caa aaa ttt gcg tgg aaa gac gtc tec act gac ate gaa 691 

Arg Glu Leu Gin Lys Phe Ala Trp Lys Asp Val Ser Thr Asp lie Glu 
185 190 195 

ccg cag gtg tat gaa gca cac gtg gtg gee gat get ttt tgc tgg teg 739 

Pro Gin Val Tyr Glu Ala His Val Val Ala Asp Ala Phe Cys Trp Ser 
200 205 210 

atg gtg cgc teg ctg gtc ggc tec tgc atg gee gtg ggc gaa gga cgc 787 

Met Val Arg Ser Leu Val Gly Ser Cys Met Ala Val Gly Glu Gly Arg 

215 220 225 

cgc gga tea ggg ttt act gca gaa ttg ctt gat gca age gaa cgc age 835 

Arg Gly Ser Gly Phe Thr Ala Glu Leu Leu Asp Ala Ser Glu Arg Ser 

230 235 240 245 

ccc atg gtt cca gta gca cct gcg aaa ggt ttg age ttg gtt ggc gtg 883 

Pro Met Val Pro Val Ala Pro Ala Lys Gly Leu Ser Leu Val Gly Val 
250 255 260 

gat tat cct tec get gat aag tta cag gaa aga gcg ctg gaa acc cga 931 

Asp Tyr Pro Ser Ala Asp Lys Leu Gin Glu Arg Ala Leu Glu Thr Arg 
265 270 275 

get gtt cgc gag ttt ccg gac gcg tec gcg age eta aaa eta gat gat 979 

Ala Val Arg Glu Phe Pro Asp Ala Ser Ala Ser Leu Lys Leu Asp Asp 
280 285 290 



BGI-127CP — .516 



gag taaaagggac taaactcgtc tct 1005 
Glu 



<210> 392 

<211> 294 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 392 

Met Asp Asn Ser Thr Val Arg lie Arg Leu Asp Leu Ala Tyr Asp Gly 
1 5 10 15 

Thr Asp Phe His Gly Trp Ala Lys Gin Gly Thr Ser Asp Leu Arg Thr 
20 25 30 

Val Gin Lys Val Leu Glu Asp Asn Leu Ser Met Val Leu Arg Glu Thr 
35 40 45 

Val Glu Leu Thr Val Ala Gly Arg Thr Asp Ala Gly Val His Ala Ala 
50 55 60 

Gly Gin Val Ala His Phe Asp lie Pro Ala His Ala Leu Glu Gin Arg 
6 5 70 75 80 

Ser lie Asp Gly Asp Pro Ser Lys Leu Val Arg Arg Leu Gly Arg Leu 
85 90 95 

Leu Pro Asp Asp lie Arg Val His Gly Val Arg Phe Ala Glu Pro Gly 
100 105 110 

Phe Asp Ala Arg Phe Ser Ala Met Arg Arg His Tyr Val Tyr Arg lie 
115 120 125 

Thr Thr His Pro Ala Gly Ala Leu Pro Thr Arg Arg His Asp Thr Ala 
130 135 140 

Gin Trp Pro Lys Pro Val Glu Leu Glu Arg Met Gin Leu Ala Ala Asp 
145 150 155 160 

Ala Leu Leu Gly Leu His Asp Phe Val Ala Phe Cys Lys Ala Lys Pro 
165 170 175 

His Ala Thr Thr Val Arg Glu Leu Gin Lys Phe Ala Trp Lys Asp Val 
180 185 190 

Ser Thr Asp He Glu Pro Gin Val Tyr Glu Ala His Val Val Ala Asp 
195 200 205 

Ala Phe Cys Trp Ser Met Val Arg Ser Leu Val Gly Ser Cys Met Ala 
210 215 220 

Val Gly Glu Gly Arg Arg Gly Ser Gly Phe Thr Ala Glu Leu Leu Asp 
225 230 235 240 

Ala Ser Glu Arg Ser Pro Met Val Pro Val Ala Pro Ala Lys Gly Leu 
245 250 255 

Ser Leu Val Gly Val Asp Tyr Pro Ser Ala Asp Lys Leu Gin Glu Arg 
260 265 270 



BGI-I27CP 




Ala Leu Glu Thr Arg Ala Val Arg Glu Phe Pro Asp Ala Ser Ala Ser 
275 280 285 

Leu Lys Leu Asp Asp Glu 
290 



<210> 393 
<211> 1053 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1030) 
<223> RXN02651 

<400> 393 

cgatttcttg cggcgtcgtg gtgttcctga tcggaatgtt ccttgaggac cgtgaaaacg 60 

cccagcatgc caaagcaact gacgagaagg atgaggcctg atg aac aac cga caa 115 

Met Asn Asn Arg Gin 
1 5 

age aga acc ctt ccc gta cca gaa gga ctg gca ggc atg cgt gtg gac 163 
Ser Arg Thr Leu Pro Val Pro Glu Gly Leu Ala Gly Met Arg Val Asp 
10 15 20 

gca gca ctg tec aag ttg ctg gga att tea cgc acc gta get gca gaa 211 
Ala Ala Leu Ser Lys Leu Leu Gly lie Ser Arg Thr Val Ala Ala Glu 
25 30 35 

etc gee acc gee ggc gat gtc age gtt gat ggg get gtg gta ggt aaa 259 
Leu Ala Thr Ala Gly Asp Val Ser Val Asp Gly Ala Val Val Gly Lys 
40 45 50 

age gag egg etc gtt gec gat tec atg ctg gat gtc ttg ctg cct gaa 307 
Ser Glu Arg Leu Val Ala Asp Ser Met Leu Asp Val Leu Leu Pro Glu 
55 60 65 

cca gca get ccg ttg atg ccc aag gaa gaa ate gtt ccc ggc ctg gat 355 
Pro Ala Ala Pro Leu Met Pro Lys Glu Glu He Val Pro Gly Leu Asp 
70 75 80 85 

att ttg tac tct gat gac gat gtc ate gca gtc aac aaa ccc gtc ggc 403 
He Leu Tyr Ser Asp Asp Asp Val He Ala Val Asn Lys Pro Val Gly 
90 95 100 

gtg gcg gca cat ccc acc gtg ggt tgg gaa ggc cca act gtg gtg ggc 451 
Val Ala Ala His Pro Thr Val Gly Trp Glu Gly Pro Thr Val Val Gly 
105 HO 115 

gga ctt gca get gca ggt ttc cgc att tec acc tec ggc cca cca gag 499 
Gly Leu Ala Ala Ala Gly Phe Arg He Ser Thr Ser Gly Pro Pro Glu 
120 125 130 

cgc aag ggt att gtg cag cgc ctt gac gtt ggc acg tct ggc gtg atg 547 
Arg Lys Gly He Val Gin Arg Leu Asp Val Gly Thr Ser Gly Val Met 
135 140 145 
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gtg gtt get gec tct gaa cgt gga tac acc gtg etc aag cgc get ttc 595 
Val Val Ala Ala Ser Glu Arg Gly Tyr Thr Val Leu Lys Arg Ala Phe 
150 155 160 165 

egg gac cgc acc gtg gac aag acc tac cac gcg ttg gtg caa ggc cac 643 
Arg Asp Arg Thr Val Asp Lys Thr Tyr His Ala Leu Val Gin Gly His 
170 175 180 

cct gat ccg ctg acc gga acc ate gaa gca ccg ate ggc cgc cac ccc 691 
Pro Asp Pro Leu Thr Gly Thr lie Glu Ala Pro lie Gly Arg His Pro 
185 190 195 

tea gca ggt tgg cgt ttc gca gta aca act gaa ggc aaa cac gec gtc 739 
Ser Ala Gly Trp Arg Phe Ala Val Thr Thr Glu Gly Lys His Ala Val 
200 205 210 

aca cac tac gaa acc ctg gag gee ttc caa gag gca acc ctg ctg aaa 787 
Thr His Tyr Glu Thr Leu Glu Ala Phe Gin Glu Ala Thr Leu Leu Lys 
215 220 225 

ate cac ctg gaa act ggc cgc acc cac cag ate cgc gtg cat ttc tec 835 
lie His Leu Glu Thr Gly Arg Thr His Gin lie Arg Val His Phe Ser 
230 235 240 245 

gcg ctg cac cac cca tgc tgt ggc gac ccc atg tac ggc tct gat cct 883 
Ala Leu His His Pro Cys Cys Gly Asp Pro Met Tyr Gly Ser Asp Pro 
250 255 260 

gcg ttg tec gag cgc ctt ggc ctt aac cgt cag tgg ctg cac gee gtc ' 931 
Ala Leu Ser Glu Arg Leu Gly Leu Asn Arg Gin Trp Leu His Ala Val 
265 270 275 

teg ctt gga ttc aac cac cca gca gat ggc cga tgg atg gaa ate gtc 979 
Ser Leu Gly Phe Asn His Pro Ala Asp Gly Arg Trp Met Glu lie Val 
280 285 290 

tec cca tat cca act gat etc caa cac get tta gac gtt etc cgc gag 1027 
Ser Pro Tyr Pro Thr Asp Leu Gin His Ala Leu Asp Val Leu Arg Glu 
295 300 305 

caa taatggatgg tgtcgataaa ggg 1053 

Gin 

310 



<210> 394 
<211> 310 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 394 

Met Asn Asn Arg Gin Ser Arg Thr 
1 5 

Gly Met Arg Val Asp Ala Ala Leu 

20 

Thr Val Ala Ala Glu Leu Ala Thr 

35 40 

Ala Val Val Gly Lys Ser Glu Arg 



Leu Pro Val Pro Glu Gly Leu Ala 

10 15 

Ser Lys Leu Leu Gly lie Ser Arg 
25 30 

Ala Gly Asp Val Ser Val Asp Gly 
45 

Leu Val Ala Asp Ser Met Leu Asp 
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50 55 60 

Val Leu Leu Pro Glu Pro Ala Ala Pro Leu Met Pro Lys Glu Glu lie 
65 70 75 80 

Val Pro Gly Leu Asp lie Leu Tyr Ser Asp Asp Asp Val lie Ala Val 
85 90 95 

Asn Lys Pro Val Gly Val Ala Ala His Pro Thr Val Gly Trp Glu Gly 
100 105 110 

Pro Thr Val Val Gly Gly Leu Ala Ala Ala Gly Phe Arg lie Ser Thr 
115 120 125 

Ser Gly Pro Pro Glu Arg Lys Gly lie Val Gin Arg Leu Asp Val Gly 
130 135 140 

Thr Ser Gly Val Met Val Val Ala Ala Ser Glu Arg Gly Tyr Thr Val 
145 150 155 160 

Leu Lys Arg Ala Phe Arg Asp Arg Thr Val Asp Lys Thr Tyr His Ala 
165 170 175 

Leu Val Gin Gly His Pro Asp Pro Leu Thr Gly Thr lie Glu Ala Pro 
180 185 190 

lie Gly Arg His Pro Ser Ala Gly Trp Arg Phe Ala Val Thr Thr Glu 
195 200 205 

Gly Lys His Ala Val Thr His Tyr Glu Thr Leu Glu Ala Phe Gin Glu 
210 215 220 

Ala Thr Leu Leu Lys lie His Leu Glu Thr Gly Arg Thr His Gin lie 
225 230 235 240 

Arg Val His Phe Ser Ala Leu His His Pro Cys Cys Gly Asp Pro Met 
245 250 255 

Tyr Gly Ser Asp Pro Ala Leu Ser Glu Arg Leu Gly Leu Asn Arg Gin 
260 265 270 

Trp Leu His Ala Val Ser Leu Gly Phe Asn His Pro Ala Asp Gly Arg 
275 280 285 

Trp Met Glu lie Val Ser Pro Tyr Pro Thr Asp Leu Gin His Ala Leu 
290 295 300 

Asp Val Leu Arg Glu Gin 
305 310 



<210> 395 
<211> 2647 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2647) 

<223> RXA01344 



BGI-127CP - 520 - 



<400> 395 

gggggatcgg gttcctcagc agaccaattg ctcaaaaata ccagcggtgt tgatctgcac 60 

ttaatggcct tgaccagcca ggtgcaatta cccgcgtgag gtg ctg gaa gga ccc 115 

Val Leu Glu Gly Pro 

1 5 

ate ttg gca gtc tec cgc cag acc aag tea gtc gtc gat att ccc ggt 163 

lie Leu Ala Val Ser Arg Gin Thr Lys Ser Val Val Asp lie Pro Gly 

10 15 20 

gca ccg cag cgt tat tct ttc gcg aag gtg tec gca ccc att gag gtg 211 
Ala Pro Gin Arg Tyr Ser Phe Ala Lys Val Ser Ala Pro lie Glu Val 
25 30 35 

ccc ggg eta eta gat ctt caa ctg gat tct tac tec tgg ctg att ggt 259 
Pro Gly Leu Leu Asp Leu Gin Leu Asp Ser Tyr Ser Trp Leu lie Gly 
40 45 50 

acg cct gag tgg cgt get cgt cag aag gaa gaa ttc ggc gag gga gee 307 
Thr Pro Glu Trp Arg Ala Arg Gin Lys Glu Glu Phe Gly Glu Gly Ala 
55 60 65 

cgc gta acc age ggc ctt gag aac att etc gag gag etc tec cca ate 355 
Arg Val Thr Ser Gly Leu Glu Asn lie Leu Glu Glu Leu Ser Pro lie 
70 75 80 85 

cag gat tac tct gga aac atg tec ctg age ctt teg gag cca cgc ttc 403 
Gin Asp Tyr Ser Gly Asn Met Ser Leu Ser Leu Ser Glu Pro Arg Phe 
90 95 100 

gaa gac gtc aag aac acc att gac gag gcg aaa gaa aag gac ate aac 451 
Glu Asp Val Lys Asn Thr lie Asp Glu Ala Lys Glu Lys Asp lie Asn 
105 110 115 

tac gcg gcg cca ctg tat gtg acc gcg gag ttc gtc aac aac acc acc 499 
Tyr Ala Ala Pro Leu Tyr Val Thr Ala Glu Phe Val Asn Asn Thr Thr 
120 125 130 

ggt gaa ate aag tct cag act gtc ttc ate ggc gat ttc cca atg atg 547 
Gly Glu lie Lys Ser Gin Thr Val Phe lie Gly Asp Phe Pro Met Met 
135 140 145 

acg gac aag gga acg ttc ate ate aac gga acc gaa cgc gtt gtg gtc 595 
Thr Asp Lys Gly Thr Phe lie lie Asn Gly Thr Glu Arg Val Val Val 
150 155 160 165 

age cag etc gtc cgc tec ccg ggc gtg tac ttt gac cag acc ate gat 643 
Ser Gin Leu Val Arg Ser Pro Gly Val Tyr Phe Asp Gin Thr lie Asp 
170 175 180 

aag tea act gag cgt cca ctg cac gee gtg aag gtt att cct tec cgt 691 
Lys Ser Thr Glu Arg Pro Leu His Ala Val Lys Val lie Pro Ser Arg 
185 190 195 

ggt get tgg ctt gag ttt gac gtc gat aag cgc gat teg gtt ggt gtt 739 
Gly Ala Trp Leu Glu Phe Asp Val Asp Lys Arg Asp Ser Val Gly Val 
200 205 210 



cgt att gac cgc aag cgt cgc cag cca gtc acc gta ctg ctg aag get 
Arg lie Asp Arg Lys Arg Arg Gin Pro Val Thr Val Leu Leu Lys Ala 



787 
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215 



- 521 



220 



225 



ctt ggc tgg acc act gag cag ate acc gag cgt ttc ggt ttc tct gaa 
Leu Gly Trp Thr Thr Glu Gin lie Thr Glu Arg Phe Gly Phe Ser Glu 
230 235 240 245 



835 



ate atg atg tec acc etc gag tec gat ggt gta gca aac acc gat gag 
He Met Met Ser Thr Leu Glu Ser Asp Gly Val Ala Asn Thr Asp Glu 
250 255 260 



883 



gca ttg ctg gag ate tac cgc aag cag cgt cca ggc gag cag cct acc 
Ala Leu Leu Glu He Tyr Arg Lys Gin Arg Pro Gly Glu Gin Pro Thr 
265 270 275 



931 



cgc gac ctt gcg cag tec etc ctg gac aac age ttc ttc cgt gca aag 
Arg Asp Leu Ala Gin Ser Leu Leu Asp Asn Ser Phe Phe Arg Ala Lys 
280 285 290 



979 



cgc tac gac ctg get cgc gtt ggt cgt tac aag ate aac cgc aag etc 
Arg Tyr Asp Leu Ala Arg Val Gly Arg Tyr Lys He Asn Arg Lys Leu 
295 300 305 



1027 



ggc ctt ggt ggc gac cac gat ggt ttg atg act ctt act gaa gag gac 
Gly Leu Gly Gly Asp His Asp Gly Leu Met Thr Leu Thr Glu Glu Asp 
310 315 320 325 



1075 



ate gca acc acc ate gag tac ctg gtg cgt ctg cac gca ggt gag cgc 
He Ala Thr Thr He Glu Tyr Leu Val Arg Leu His Ala Gly Glu Arg 
330 335 340 



1123 



gtc atg act tct cca aat ggt gaa gag ate cca gtc gag acc gat gac 
Val Met Thr Ser Pro Asn Gly Glu Glu He Pro Val Glu Thr Asp Asp 
345 350 355 



1171 



ate gac cac ttt ggt aac cgt cgt ctg cgt acc gtt ggc gaa ctg ate 
He Asp His Phe Gly Asn Arg Arg Leu Arg Thr Val Gly Glu Leu He 
360 365 370 



1219 



cag aac cag gtc cgt gtc ggc ctg tec cgc atg gag cgc gtt gtt cgt 
Gin Asn Gin Val Arg Val Gly Leu Ser Arg Met Glu Arg Val Val Arg 
375 380 385 



1267 



gag cgt atg acc acc cag gat gcg gag tec att act cct act tec ttg 
Glu Arg Met Thr Thr Gin Asp Ala Glu Ser He Thr Pro Thr Ser Leu 
390 395 400 405 



1315 



ate aac gtt cgt cct gtc tct gca get ate cgt gag ttc ttc gga act 
He Asn Val Arg Pro Val Ser Ala Ala He Arg Glu Phe Phe Gly Thr 
410 415 420 



1363 



tec cag ctg tct cag ttc atg gac cag aac aac tec ctg tct ggt ttg 
Ser Gin Leu Ser Gin Phe Met Asp Gin Asn Asn Ser Leu Ser Gly Leu 
425 430 435 



1411 



act cac aag cgt cgt ctg teg get ctg ggc ccg ggt ggt ctg tec cgt 
Thr His Lys Arg Arg Leu Ser Ala Leu Gly Pro Gly Gly Leu Ser Arg 
440 445 450 



1459 



gag cgc gee ggc ate gag gtt cga gac gtt cac cca tct cac tac ggc 
Glu Arg Ala Gly He Glu Val Arg Asp Val His Pro Ser His Tyr Gly 
455 460 465 



1507 
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cgt atg tgc cca att gag act ccg gaa ggt cca aac att ggc ctg ate 1555 
Arg Met Cys Pro He Glu Thr Pro Glu Gly Pro Asn He Gly Leu He 
470 475 480 485 

ggt tec ttg get tec tat get cga gtg aac cca ttc ggt ttc att gag 1603 
Gly Ser Leu Ala Ser Tyr Ala Arg Val Asn Pro Phe Gly Phe He Glu 
490 495 500 

acc cca tac cgt cgc ate ate gac ggc aag ctg acc gac cag att gac 1651 
Thr Pro Tyr Arg Arg He He Asp Gly Lys Leu Thr Asp Gin He Asp 
505 510 515 

tac ctt acc get gat gag gaa gac cgc ttc gtt gtt gcg cag gca aac 1699 
Tyr Leu Thr Ala Asp Glu Glu Asp Arg Phe Val Val Ala Gin Ala Asn 
520 525 530 

acg cac tac gac gaa gag ggc aac ate acc gat gag acc gtc act gtt 1747 
Thr His Tyr Asp Glu Glu Gly Asn He Thr Asp Glu Thr Val Thr Val 
535 540 545 

cgt ctg aag gac ggc gac ate gec atg gtt ggc cgc aac gcg gtt gat 1795 
Arg Leu Lys Asp Gly Asp He Ala Met Val Gly Arg Asn Ala Val Asp 
550 555 560 565 

tac atg gac gtt tec cct cgt cag atg gtt tct gtt ggt acc gcg atg 1843 
Tyr Met Asp Val Ser Pro Arg Gin Met Val Ser Val Gly Thr Ala Met 
570 575 580 

att cca ttc ctg gag cac gac gat get aac cgt gca ctg atg ggc gcg 1891 
He Pro Phe Leu Glu His Asp Asp Ala Asn Arg Ala Leu Met Gly Ala 
585 590 595 

aac atg cag aag cag get gtg cca ctg att cgt gee gag get cct ttc 1939 
Asn Met Gin Lys Gin Ala Val Pro Leu He Arg Ala Glu Ala Pro Phe 
600 605 610 

gtg ggc acc ggt atg gag cag cgc gca gca tac gac gee ggc gac ctg 1987 
Val Gly Thr Gly Met Glu Gin Arg Ala Ala Tyr Asp Ala Gly Asp Leu 
615 620 625 

gtt att acc cca gtc gca ggt gtg gtg gaa aac gtt tea get gac ttc 2035 
Val He Thr Pro Val Ala Gly Val Val Glu Asn Val Ser Ala Asp Phe 
630 635 640 645 

ate acc ate atg get gat gac ggc aag cgc gaa acc tac ctg ctg cgt 2083 
He Thr He Met Ala Asp Asp Gly Lys Arg Glu Thr Tyr Leu Leu Arg 
650 655 660 

aag ttc cag cgc acc aac cag ggc acc age tac aac cag aag cct ttg 2131 
Lys Phe Gin Arg Thr Asn Gin Gly Thr Ser Tyr Asn Gin Lys Pro Leu 
665 670 675 

gtt aac ttg ggc gag cgc gtt gaa get ggc cag gtt att get gat ggt 2179 
Val Asn Leu Gly Glu Arg Val Glu Ala Gly Gin Val He Ala Asp Gly 
680 685 690 

cca ggt acc ttc aat ggt gaa atg tec ctt ggc cgt aac ctt ctg gtt 2227 
Pro Gly Thr Phe Asn Gly Glu Met Ser Leu Gly Arg Asn Leu Leu Val 
695 700 705 
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gcg ttc atg cct tgg gaa ggc cac aac tac gag gat gcg ate ate etc 2275 
Ala Phe Met Pro Trp Glu Gly His Asn Tyr Glu Asp Ala lie lie Leu 
710 715 720 725 

aac cag aac ate gtt gag cag gac ate ttg ace teg ate cac ate gag 2323 
Asn Gin Asn lie Val Glu Gin Asp lie Leu Thr Ser lie His lie Glu 
730 735 740 

gag cac gag ate gat gec cgc gac act aag ctt ggc gee gaa gaa ate 2371 
Glu His Glu lie Asp Ala Arg Asp Thr Lys Leu Gly Ala Glu Glu lie 
745 750 755 

ace cgc gac ate cct aat gtg tct gaa gaa gtc etc aag gac etc gac 2419 
Thr Arg Asp lie Pro Asn Val Ser Glu Glu Val Leu Lys Asp Leu Asp 
760 765 770 

gac cgc ggt att gtc cgc ate ggt get gat gtt cgt gac ggc gac ate 2467 
Asp Arg Gly lie Val Arg lie Gly Ala Asp Val Arg Asp Gly Asp lie 
775 780 785 

ctg gtc ggt aag gtc ace cct aag ggc gag acc gag etc ace ccg gaa 2515 
Leu Val Gly Lys Val Thr Pro Lys Gly Glu Thr Glu Leu Thr Pro Glu 
790 795 800 805 

gag cgc ttg ctg cgc gca ate ttc ggt gag aag gee cgc gaa gtt cgc 2563 
Glu Arg Leu Leu Arg Ala lie Phe Gly Glu Lys Ala Arg Glu Val Arg 
810 815 820 

gat acc tec atg aag gtg cct cac ggt gag acc ggc aag gtc ate ggc 2611 
Asp Thr Ser Met Lys Val Pro His Gly Glu Thr Gly Lys Val lie Gly 
825 830 835 

gtg cgt cac ttc tec cgc gag gac gac gac gat ctg 2647 
Val Arg His Phe Ser Arg Glu Asp Asp Asp Asp Leu 
840 845 



<210> 396 

<211> 849 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 396 

Val Leu Glu Gly Pro lie Leu Ala 1 
1 5 

Val Asp lie Pro Gly Ala 
20 

Ala Pro lie Glu Val Pro Gly Leu 
35 40 

Ser Trp Leu lie Gly Thr Pro Glu 
50 55 



Val Ser Arg Gin Thr Lys Ser Val 
10 15 



Leu Asp Leu Gin Leu Asp Ser Tyr 
45 

Trp Arg Ala Arg Gin Lys Glu Glu 
60 



Pro Gin Arg Tyr Ser Phe Ala Lys Val Ser 
25 30 



Phe Gly Glu Gly Ala Arg Val Thr Ser Gly Leu Glu Asn lie Leu Glu 
65 70 75 80 



Glu Leu Ser Pro lie Gin Asp Tyr Ser Gly Asn Met Ser Leu Ser Leu 
85 90 95 
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Ser Glu Pro Arg Phe GUi~Asp Val Lys Asn Thr 
100 105 



lie Asp Glu Ala Lys 
110 



Glu Lys Asp lie Asn Tyr Ala Ala Pro Leu Tyr Val Thr Ala Glu Phe 
115 > 120 125 

Val Asn Asn Thr Thr Gly Glu lie Lys Ser Gin Thr Val Phe lie Gly 
130 135 140 

Asp Phe Pro Met Met Thr Asp Lys Gly Thr Phe lie lie Asn Gly Thr 
145 150 155 160 

Glu Arg Val Val Val Ser Gin Leu Val Arg Ser Pro Gly Val Tyr Phe 
165 170 175 

Asp Gin Thr lie Asp Lys Ser Thr Glu Arg Pro Leu His Ala Val Lys 
180 185 190 

Val lie Pro Ser Arg Gly Ala Trp Leu Glu Phe Asp Val Asp Lys Arg 
195 200 205 

Asp Ser Val Gly Val Arg lie Asp Arg Lys Arg Arg Gin Pro Val Thr 
210 215 220 

Val Leu Leu Lys Ala Leu Gly Trp Thr Thr Glu Gin lie Thr Glu Arg 
225 230 235 240 

Phe Gly Phe Ser Glu lie Met Met Ser Thr Leu Glu Ser Asp Gly Val 
245 250 255 

Ala Asn Thr Asp Glu Ala Leu Leu Glu lie Tyr Arg Lys Gin Arg Pro 
260 265 270 

Gly Glu Gin Pro Thr Arg Asp Leu Ala Gin Ser Leu Leu Asp Asn Ser 
275 280 285 

Phe Phe Arg Ala Lys Arg Tyr Asp Leu Ala Arg Val Gly Arg Tyr Lys 
290 295 300 

lie Asn Arg Lys Leu Gly Leu Gly Gly Asp His Asp Gly Leu Met Thr 
305 310 315 320 

Leu Thr Glu Glu Asp lie Ala Thr Thr lie Glu Tyr Leu Val Arg Leu 
325 330 335 

His Ala Gly Glu Arg Val Met Thr Ser Pro Asn Gly Glu Glu lie Pro 
340 345 350 

Val Glu Thr Asp Asp lie Asp His Phe Gly Asn Arg Arg Leu Arg Thr 
355 360 365 

Val Gly Glu Leu lie Gin Asn Gin Val Arg Val Gly Leu Ser Arg Met 
370 375 380 

Glu Arg Val Val Arg Glu Arg Met Thr Thr Gin Asp Ala Glu Ser He 
385 390 395 400 

Thr Pro Thr Ser Leu He Asn Val Arg Pro Val Ser Ala Ala He Arg 
405 410' 415 

Glu Phe Phe Gly Thr Ser Gin Leu Ser Gin Phe Met Asp Gin Asn Asn 
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420 \ 425 430 

Ser Leu Ser Gly Leu Thr His Lys Arg Arg Leu Ser Ala Leu Gly Pro 
435 ^ 440 445 

Gly Gly Leu Ser Arg filu Arg Ala Gly He Glu Val Arg Asp Val His 
450 455 460 

Pro Ser His Tyr Gly Arg Met Cys Pro lie Glu Thr Pro Glu Gly Pro 
465 470 475 480 

Asn He Gly Leu He Gly Ser Leu Ala Ser Tyr Ala Arg Val Asn Pro 
485 490 495 

Phe Gly Phe lie Glu Thr Pro Tyr Arg Arg He He Asp Gly Lys Leu 
5 °0 505 510 

Thr Asp Gin He Asp Tyr Leu Thr Ala Asp Glu Glu Asp Arg Phe Val 
515 520 525 

Val Ala Gin Ala Asn Thr His Tyr Asp Glu Glu Gly Asn He Thr Asp 
530 535 540 

Glu Thr Val Thr Val Arg Leu Lys Asp Gly Asp He Ala Met Val Gly 
545 550 555 560 

Arg Asn Ala Val Asp Tyr Met Asp Val Ser Pro Arg Gin Met Val Ser 
565 570 575 

Val Gly Thr Ala Met He Pro Phe Leu Glu His Asp Asp Ala Asn Arg 
580 585 590 

Ala Leu Met Gly Ala Asn Met Gin Lys Gin Ala Val Pro Leu He Arg 
595 600 605 

Ala Glu Ala Pro Phe Val Gly Thr Gly Met Glu Gin Arg Ala Ala Tyr 
610 615 620 

Asp Ala Gly Asp Leu Val He Thr Pro Val Ala Gly Val Val Glu Asn 
625 630 635 640 

Val Ser Ala Asp Phe He Thr He Met Ala Asp Asp Gly Lys Arg Glu 
64 5 650 655 

Thr Tyr Leu Leu Arg Lys Phe Gin Arg Thr Asn Gin Gly Thr Ser Tyr 
660 665 670 

Asn Gin Lys Pro Leu Val Asn Leu Gly Glu Arg Val Glu Ala Gly Gin 
6*75 680 685 

Val lie Ala Asp Gly Pro Gly Thr Phe Asn Gly Glu Met Ser Leu Gly 
690 695 700 

Arg Asn Leu Leu Val Ala Phe Met Pro Trp Glu Gly His Asn Tyr Glu 
705 710 715 720 

Asp Ala lie lie Leu Asn Gin Asn lie Val Glu Gin Asp He Leu Thr 
72 5 730 735 

Ser lie His He Glu Glu His Glu lie Asp Ala Arg Asp Thr Lys Leu 
740 745 ■ 750 
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Gly Ala Glu Glu lie Thr Arg Asp 
"755 760 

Leu Lys Asp Leu Asp Asp Arg Gly 
770 775 

Arg Asp Gly Asp lie Leu Val Gly 
785 790 

Glu Leu Thr Pro Glu Glu Arg Leu 
805 

Ala Arg Glu Val Arg Asp Thr Ser 
820 

Gly Lys Val lie Gly Val Arg His 
835 840 

Leu 
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Ile Pro Asn Val Ser Glu Glu Val 
765 

He Val Arg He Gly Ala Asp Val 
780 

Lys Val Thr Pro Lys Gly Glu Thr 
795 800 

Leu Arg Ala He Phe Gly Glu Lys 
810 815 

Met Lys Val Pro His Gly Glu Thr 
825 830 

Phe Ser Arg Glu Asp Asp Asp Asp 
845 



<210> 397 
<211> 469 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (469) 

<223> RXA01387 

<400> 397 

acgccgacac cgcatagcag atcagaaaac aaccgctaga aatcaagcca tacatccccc 60 

ggacattgaa gagatgttct ggggggaaag ggagttttac gtg etc gac gta aac 115 

Val Leu Asp Val Asn 

1 5 

gtc ttc gat gag etc cgc ate ggc ctg gee acc gec gac gac ate cgc 163 

Val Phe Asp Glu Leu Arg He Gly Leu Ala Thr Ala Asp Asp He Arg 

10 15 20 

cgt tgg tec aag ggt gag gtc aag aag ccg gag acc ate aac tac cga 211 
Arg Trp Ser Lys Gly Glu Val Lys Lys Pro Glu Thr He Asn Tyr Arg 
25 30 35 

acc etc aag cct gag aag gac ggt ctg ttc tgc gag cgt ate ttc ggt 259 
Thr Leu Lys Pro Glu Lys Asp Gly Leu Phe Cys Glu Arg He Phe Gly 
40 45 50 

cca act cgc gac tgg gag tgc gee tgc ggt aag tac aag cgt gtc cgc 307 
Pro Thr Arg Asp Trp Glu Cys Ala Cys Gly Lys Tyr Lys Arg Val Arg 
55 60 65 

tac aag ggc ate ate tgt gaa cgc tgt ggc gtt gag gtc acc aag tec 355 
Tyr Lys Gly He He Cys Glu Arg Cys Gly Val Glu Val Thr Lys Ser 
70 75 80 85 

aag gtg cgc cgt gag cgc atg gga cac att gag etc get gca cca gta 403 
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Lys Val Arg Arg Glu Arg Met Gly His He Glu Leu Ala Ala Pro Val 
90 95 ioo 

acc cac att tgg tac ttc aag ggc gtt cca tea cgc etc ggc tac ctt 451 

Thr His He Trp Tyr Phe Lys Gly Val Pro Ser Arg Leu Gly Tyr Leu 
105 no 115 



ttg gac ctt get cca aag 
Leu Asp Leu Ala Pro Lys 
120 



<210> 398 
<211> 123 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 398 

Val Leu Asp Val Asn Val Phe Asp Glu Leu Arg He Gly Leu Ala Thr 
15 10 



15 



469 



Ala Asp Asp He Arg Arg Trp Ser Lys Gly Glu Val Lys Lys Pro Glu 
20 25 30 

Thr He Asn Tyr Arg Thr Leu Lys Pro Glu Lys Asp Gly Leu Phe Cys 
35 40 45 

Glu Arg He Phe Gly Pro Thr Arg Asp Trp Glu Cys Ala Cys Gly Lys 
50 55 60 

Tyr Lys Arg Val Arg Tyr Lys Gly He He Cys Glu Arg Cys Gly Val 
65 ™ 75 80 

Glu Val Thr Lys Ser Lys Val Arg Arg Glu Arg Met Gly His He Glu 
85 90 95 

Leu Ala Ala Pro Val Thr His He Trp Tyr Phe Lys Gly Val Pro Ser 
100 105 HO 

Arg Leu Gly Tyr Leu Leu Asp Leu Ala Pro Lys 
115 120 

<210> 399 

<211> 255 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (232) 

<223> RXA01388 

<400> 399 

nnnnnnnntn nnnnnnnnnn nnnnnaannn nnnntgeate ccggatccag gtattcctga 60 

gtccttgaag gttctcctca aggagctcca gtccttgtgc atg aac gag gag gtt 115 

Met Asn Glu Glu Val 
1 5 

etc tec gca aac ggc act cca atg aag etc gcg ggt gac gac gac gac 163 
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Leu Ser Ala Asn Gly Thr Pro Met Lys Leu Ala Gly Asp Asp Asp Asp 
10 15 20 

ttc gat cag gca ggc gcc tea att ggc ate aac ctg tec cgt gac gag 211 
Phe Asp Gin Ala Gly Ala Ser He Gly He Asn Leu Ser Arg Asp Glu 
25 30 35 

cgt tec gac gcc gac acc gca tagcagatca gaaaacaacc get 255 
Arg Ser Asp Ala Asp Thr Ala 
40 



<210> 400 
<211> 44 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 400 

Met Asn Glu Glu Val Leu Ser Ala Asn Gly Thr Pro Met Lys Leu Ala 
15 10 15 

Gly Asp Asp Asp Asp Phe Asp Gin Ala Gly Ala Ser He Gly He Asn 
20 25 30 

Leu Ser Arg Asp Glu Arg Ser Asp Ala Asp Thr Ala 
35 40 



<210> 


401 


<211> 


1316 


<212> 


DNA 


<213> 


Corynebacterium glutamicum 


<220> 




<221> 


CDS 


<222> 


(1) . . (1293) 


<223> 


RXA01283 


<400> 


401 


acc cgc cag ggt gtt cgc gtt cct gtc 


Thr Arg Gin Gly Val Arg Val Pro Val 


1 


5 



48 



10 



15 



act ggt get gtc acc ggc tac acc cgc cat gac ctg ate gag act tct 96 

Thr Gly Ala Val Thr Gly Tyr Thr Arg His Asp Leu He Glu Thr Ser 

20 25 30 

gtc tec ggt cgt gtt ctg get ggc gat gca acc aac get gca ggc gag 144 

Val Ser Gly Arg Val Leu Ala Gly Asp Ala Thr Asn Ala Ala Gly Glu 

35 40 45 

gtt gtg ctt get get ggt acc gac ctg acc gag etc aac att gac ctt 192 

Val Val Leu Ala Ala Gly Thr Asp Leu Thr Glu Leu Asn He Asp Leu 

50 55 60 



ctg gtc gag get ggc ate aag gac gtc aag gtt cgt tec gta ctt acc 
Leu Val Glu Ala Gly He Lys Asp Val Lys Val Arg Ser Val Leu Thr 
65 70 75 



80 



240 



tgc cag acc cca acc ggt gtt tgt get aag tgc tac ggc aag tec atg 288 
Cys Gin Thr Pro Thr Gly Val Cys Ala Lys Cys Tyr Gly Lys Ser Met 
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85 90 95 

get tec ggc cag cag gtt gat ate gga gag get gtc ggt att gtt get 336 

Ala Ser Gly Gin Gin Val Asp lie Gly Glu Ala Val Gly lie Val Ala 

100 105 110 

gca cag tec att ggt gag cct ggt acc cag ctg acc atg cgt acc ttc 384 

Ala Gin Ser lie Gly Glu Pro Gly Thr Gin Leu Thr Met Arg Thr Phe 

115 120 125 

cac cag ggt ggt gtc ggt ggc gat att acc ggc ggt ctg cct cgt gtt 432 

His Gin Gly Gly Val Gly Gly Asp lie Thr Gly Gly Leu Pro Arg Val 

130 135 140 

cag gag ctg ttt gag gca cgt gtt cct aag aac tgt gca cca att get 480 

Gin Glu Leu Phe Glu Ala Arg Val Pro Lys Asn Cys Ala Pro lie Ala 

145 150 155 160 

tct gtt gaa ggt gtt ate cac ctt gag gat gaa ggc aac ttc tac act 528 

Ser Val Glu Gly Val lie His Leu Glu Asp Glu Gly Asn Phe Tyr Thr 
165 170 175 

ctg acc ate gtt cct gac gat ggc tec gac aac gtt gtc tac gag aag 576 

Leu Thr lie Val Pro Asp Asp Gly Ser Asp Asn Val Val Tyr Glu Lys 

180 185 190 

ctg tec aag cga cag ggt ctt gca tec act cgc gtg get atg gag tec 624 

Leu Ser Lys Arg Gin Gly Leu Ala Ser Thr Arg Val Ala Met Glu Ser 

195 200 205 

aac get ggt gcg ttc att gag cgc acc ttg acc gaa ggt gac cgc gtc 672 

Asn Ala Gly Ala Phe lie Glu Arg Thr Leu Thr Glu Gly Asp Arg Val 

210 215 220 

acc gtt ggt cag cgt ctg etc cgt ggt gca get gat cca cac gac gtg 720 

Thr Val Gly Gin Arg Leu Leu Arg Gly Ala Ala Asp Pro His Asp Val 

225 230 235 240 

etc gag ate etc ggt cgc cgc ggt gtg gag cag cac etc ate tat gag 768 

Leu Glu lie Leu Gly Arg Arg Gly Val Glu Gin His Leu lie Tyr Glu 
245 250 255 

gtg cag get gtt tac cgt gca cag ggt gtg gec ate cac gac aag cac 816 

Val Gin Ala Val Tyr Arg Ala Gin Gly Val Ala lie His Asp Lys His 

260 265 270 

ate gaa ate ate att cgt cag atg ctg cgt cgc ggt acc gtc att gag 864 

lie Glu lie lie lie Arg Gin Met Leu Arg Arg Gly Thr Val lie Glu 

275 280 285 

tec ggt tec acc gag ttc ctt cct ggt tct ttg gtt gac etc tct gag 912 

Ser Gly Ser Thr Glu Phe Leu Pro Gly Ser Leu Val Asp Leu Ser Glu 

290 295 300 

gcg aag ctg get aac tct gag gca ate ggt gcg ggc ggt cag cct gca 960 

Ala Lys Leu Ala Asn Ser Glu Ala lie Gly Ala Gly Gly Gin Pro Ala 

305 310 315 320 

gag ctg cgt tct gag ate atg ggt ate acc aag gec tct etc gca act 1008 

Glu Leu Arg Ser Glu lie Met Gly lie Thr Lys Ala Ser Leu Ala Thr 
325 330 335 



i 



BGI-127CP 



-530- 



gag tct tgg ctg tct gca gcg tec ttc cag gag acc act cgt gtc ctg 
Glu Ser Trp Leu Ser Ala Ala Ser Phe Gin Glu Thr Thr Arg Val Leu 
340 345 350 

act gat get get ate aac aag cgc tec gat aag etc ate ggc ctg aag 
Thr Asp Ala Ala He Asn Lys Arg Ser Asp Lys Leu He Gly Leu Lys 
355 3 6 o 

gag aac gtg ate ate ggt aag ctg ate cca get ggt act ggt att tec 
Glu Asn Val He He Gly Lys Leu He Pro Ala Gly Thr Gly He Ser 
370 375 380 

cgt tac cgc aac ate tec ate aag cca acc gag get get cgc aac gec 
Arg Tyr Arg Asn He Ser He Lys Pro Thr Glu Ala Ala Arg Asn Ala 
385 390 395 40Q 

gca tac teg ate cca act tat ggt gag teg att tac ggt gac gat gga 
Ala Tyr Ser He Pro Thr Tyr Gly Glu Ser He Tyr Gly Asp Asp Gly 
405 410 415 

ttc ggt gag ttc acc ggc gca tec gtc cca ttg gat gag get ttc 
Phe Gly Glu Phe Thr Gly Ala Ser Val Pro Leu Asp Glu Ala Phe 
420 425 430 

tagagcaagg aaaccttaaa tec 



1056 



1104 



1152 



1200 



1248 



1293 



1316 



<210> 402 

<211> 431 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 402 

Thr Arg Gin Gly Val Arg Val Pro Val Ala Ala Glu Val Leu Asp Ala 
1 5 10 15 

Thr Gly Ala Val Thr Gly Tyr Thr Arg His Asp Leu lie Glu Thr Ser 
20 25 30 

Val Ser Gly Arg Val Leu Ala Gly Asp Ala Thr Asn Ala Ala Gly Glu 
35 40 45 

Val Val Leu Ala Ala Gly Thr Asp Leu Thr Glu Leu Asn He Asp Leu 
50 55 60 

Leu Val Glu Ala Gly He Lys Asp Val Lys Val Arg Ser Val Leu Thr 
65 70 75 80 

Cys Gin Thr Pro Thr Gly Val Cys Ala Lys Cys Tyr Gly Lys Ser Met 
85 90 95 

Ala Ser Gly Gin Gin Val Asp He Gly Glu Ala Val Gly lie Val Ala 
!°0 105 HO 

Ala Gin Ser He Gly Glu Pro Gly Thr Gin Leu Thr Met Arg Thr Phe 
115 120 125 

His Gin Gly Gly Val Gly Gly Asp He Thr Gly Gly Leu Pro Arq Val 
130 135 14Q 
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Gin Glu Leu Phe Glu Ala Arg Val Pro Lys Asn Cys Ala Pro He Ala 
145 15 ° 155 160 

Ser Val Glu Gly Val He His Leu Glu Asp Glu Gly Asn Phe Tyr Thr 
165 170 175 

Leu Thr He Val Pro Asp Asp Gly Ser Asp Asn Val Val Tyr Glu Lys 
180 185 190 

Leu Ser Lys Arg Gin Gly Leu Ala Ser Thr Arg Val Ala Met Glu Ser 
195 200 205 

Asn Ala Gly Ala Phe He Glu Arg Thr Leu Thr Glu Gly Asp Arg Val 
210 215 220 

Thr Val Gly Gin Arg Leu Leu Arg Gly Ala Ala Asp Pro His Asp Val 
225 230 235 240 

Leu Glu He Leu Gly Arg Arg Gly Val Glu Gin His Leu He Tyr Glu 
245 250 255 

Val Gin Ala Val Tyr Arg Ala Gin Gly Val Ala He His Asp Lys His 
260 265 270 

He Glu He He He Arg Gin Met Leu Arg Arg Gly Thr Val He Glu 
275 280 285 

Ser Gly Ser Thr Glu Phe Leu Pro Gly Ser Leu Val Asp Leu Ser Glu 
290 295 300 

Ala Lys Leu Ala Asn Ser Glu Ala He Gly Ala Gly Gly Gin Pro Ala 
305 310 315 320 

Glu Leu Arg Ser Glu He Met Gly He Thr Lys Ala Ser Leu Ala Thr 
325 330 335 

Glu Ser Trp Leu Ser Ala Ala Ser Phe Gin Glu Thr Thr Arg Val Leu 
340 345 350 

Thr Asp Ala Ala He Asn Lys Arg Ser Asp Lys Leu He Gly Leu Lys 
355 360 365 

Glu Asn Val He He Gly Lys Leu He Pro Ala Gly Thr Gly He Ser 
370 375 380 

Arg Tyr Arg Asn He Ser He Lys Pro Thr Glu Ala Ala Arg Asn Ala 
385 39 0 395 400 

Ala Tyr Ser He Pro Thr Tyr Gly Glu Ser He Tyr Gly Asp Asp Gly 
405 410 415 

Phe Gly Glu Phe Thr Gly Ala Ser Val Pro Leu Asp Glu Ala Phe 
420 425 430 



<210> 403 
<211> 726 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (703) 

<223> RXA01433 

<400> 403 

cacttgagtg ggcgccgaga agtatctctc aatggaaaat ctgcccatac taagccgcat 60 

aagggatacg gggtgtgtcc ctcaacctgc gggggatctt atg aca gta ctg cct 115 

Met Thr Val Leu Pro 

1 5 

aaa aac cat gac eta age gat acc caa etc gtc aaa cag ttt ata tct 163 

Lys Asn His Asp Leu Ser Asp Thr Gin Leu Val Lys Gin Phe lie Ser 

10 15 20 

ggc gac tec agg gca ttt tec acc ate att cac cgc cac gaa cga cat 211 
Gly Asp Ser Arg Ala Phe Ser Thr lie lie His Arg His Glu Arg His 
25 30 35 

atg atg cag gca gee aga aaa tac ggg egg aaa cca gaa gac gec caa 259 
Met Met Gin Ala Ala Arg Lys Tyr Gly Arg Lys Pro Glu Asp Ala Gin 
40 45 50 

gac att etc caa gaa get etc ttt cgc gec age cga aac atg cac ctt 307 
Asp lie Leu Gin Glu Ala Leu Phe Arg Ala Ser Arg Asn Met His Leu 
55 60 65 

tat aga gca gaa gca get etc ggc acg tgg etc cac aaa ctt gtc ctg 355 
Tyr Arg Ala Glu Ala Ala Leu Gly Thr Trp Leu His Lys Leu Val Leu 
70 75 80 85 

aat age ggc ttc gat tgg get acc cac cgc tec caa gta gaa ttc ccc 403 
Asn Ser Gly Phe Asp Trp Ala Thr His Arg Ser Gin Val Glu Phe Pro 
90 95 100 

ate ctt aac gaa cca aca ate gat tta gaa aaa gat cct cgc eta gee 451 
lie Leu Asn Glu Pro Thr lie Asp Leu Glu Lys Asp Pro Arg Leu Ala 
105 110 115 

acc gac ccc ttg ggc tac etc gat gtc gec atg aca att cga tec gec 499 
Thr Asp Pro Leu Gly Tyr Leu Asp Val Ala Met Thr lie Arg Ser Ala 
120 125 130 

ate gac caa tta cac ccc gat caa cgc ate gec tta ata ctt gtc gac 547 
lie Asp Gin Leu His Pro Asp Gin Arg lie Ala Leu lie Leu Val Asp 
135 140 145 

etc ggc ggc tac acc gta gaa gat gtg gee gaa ate gaa gga ate aaa 595 
Leu Gly Gly Tyr Thr Val Glu Asp Val Ala Glu lie Glu Gly lie Lys 
150 155 160 165 

gta ggt acc gtt aaa tea cgc cga ggg cgc gca cgc aaa gcg ttg cgc 643 
Val Gly Thr Val Lys Ser Arg Arg Gly Arg Ala Arg Lys Ala Leu Arg 
170 175 180 

gee ctt tta cat gca gat ttc ttc ggg ccc gaa gat ggc tec ata cag 691 
Ala Leu Leu His Ala Asp Phe Phe Gly Pro Glu Asp Gly Ser lie Gin 
185 190 195 



tgc gaa age aac tgatggaagt ttttcaaagt gtc 
Cys Glu Ser Asn 



726 
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<210> 404 
<211> 201 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 404 

Met Thr Val Leu Pro Lys Asn His Asp Leu Ser Asp Thr Gin Leu Val 
15 10 15 

Lys Gin Phe lie Ser Gly Asp Ser Arg Ala Phe Ser Thr lie lie His 
20 25 30 

Arg His Glu Arg His Met Met Gin Ala Ala Arg Lys Tyr Gly Arg Lys 
35 40 45 

Pro Glu Asp Ala Gin Asp lie Leu Gin Glu Ala Leu Phe Arg Ala Ser 
50 55 60 

Arg Asn Met His Leu Tyr Arg Ala Glu Ala Ala Leu Gly Thr Trp Leu 
65 70 75 80 

His Lys Leu Val Leu Asn Ser Gly Phe Asp Trp Ala Thr His Arg Ser 
85 90 95 

Gin Val Glu Phe Pro lie Leu Asn Glu Pro Thr lie Asp Leu Glu Lys 
100 105 110 

Asp Pro Arg Leu Ala Thr Asp Pro Leu Gly Tyr Leu Asp Val Ala Met 
115 120 125 

Thr lie Arg Ser Ala lie Asp Gin Leu His Pro Asp Gin Arg lie Ala 
130 135 140 

Leu lie Leu Val Asp Leu Gly Gly Tyr Thr Val Glu Asp Val Ala Glu 
145 150 155 160 

lie Glu Gly lie Lys Val Gly Thr Val Lys Ser Arg Arg Gly Arg Ala 
165 170 175 

Arg Lys Ala Leu Arg Ala Leu Leu His Ala Asp Phe Phe Gly Pro Glu 
180 185 190 

Asp Gly Ser lie Gin Cys Glu Ser Asn 
195 200 



<210> 405 
<211> 741 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (718) 

<223> RXA02456 

<400> 405 

aaagtctaag caacagctca cgtggcttta cagctacccc cgaaaggtct gttttttatc 60 
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ggaagtagaa tagtcggcac gcattttcga aaggggccac atg get gaa aac cga 115 

Met Ala Glu Asn Arg 
1 5 

acc ggc aca gtc gat gga gac gcg ttg get gec cgc ttt gaa gag gag 163 
Thr Gly Thr Val Asp Gly Asp Ala Leu Ala Ala Arg Phe Glu Glu Glu 
10 15 20 

gca ctg cca etc ctt gac cag etc tat ggc ggt get ctg cgc atg act 211 
Ala Leu Pro Leu Leu Asp Gin Leu Tyr Gly Gly Ala Leu Arg Met Thr 
25 30 35 

aga aat ccc gca gat gcg gaa gat etc gtg caa gac acc tat ate aag 259 
Arg Asn Pro Ala Asp Ala Glu Asp Leu Val Gin Asp Thr Tyr lie Lys 
40 45 50 

gcg tac cag gcg ttc gcg age ttc aaa cca ggc acc aac ctg aag get 307 
Ala Tyr Gin Ala Phe Ala Ser Phe Lys Pro Gly Thr Asn Leu Lys Ala 
55 60 65 

tgg etc tat egg ate atg acg aat acc tac ate aac atg tac cga aag 355 
Trp Leu Tyr Arg lie Met Thr Asn Thr Tyr lie Asn Met Tyr Arg Lys 
70 75 80 85 

aaa cag agg cag cca teg caa acc tct gee gat gag ate act gac tac 403 
Lys Gin Arg Gin Pro Ser Gin Thr Ser Ala Asp Glu lie Thr Asp Tyr 
90 95 100 

cag etc gtt gaa tct caa teg cat acc tea aca ggg ctg gaa tec gee 451 
Gin Leu Val Glu Ser Gin Ser His Thr Ser Thr Gly Leu Glu Ser Ala 
105 110 115 

gag gtt gag get ctg aaa aat ctg cca gac gga aaa att ggc gat gca 499 
Glu Val Glu Ala Leu Lys Asn Leu Pro Asp Gly Lys lie Gly Asp Ala 
120 125 130 

atg aat caa etc age ccg gaa tac egg atg gtg gtt tat tat gee gat 547 
Met Asn Gin Leu Ser Pro Glu Tyr Arg Met Val Val Tyr Tyr Ala Asp 
135 140 145 

gta gaa gat etc gca tac aaa gaa ate gee gag ate atg gac gtt cca 595 
Val Glu Asp Leu Ala Tyr Lys Glu lie Ala Glu lie Met Asp Val Pro 
150 155 160 165 

etc gga act gtg atg tec cga etc cat cgt gga aga aaa cag etc cga 643 
Leu Gly Thr Val Met Ser Arg Leu His Arg Gly Arg Lys Gin Leu Arg 
170 175 180 

gga atg tta aag gaa gta gcg aag gaa caa ggc att ggt ctt gaa cat 691 
Gly Met Leu Lys Glu Val Ala Lys Glu Gin Gly lie Gly Leu Glu His 
185 190 195 

ccc gac atg aag aaa aat teg gag gca taacgatgac gaatctcaac 738 
Pro Asp Met Lys Lys Asn Ser Glu Ala 
200 205 

cgc 741 



<210> 406 
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<211> 206 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 406 

Met Ala Glu Asn Arg Thr Gly Thr Val Asp Gly Asp Ala Leu Ala Ala 
1 5 10 15 

Arg Phe Glu Glu Glu Ala Leu Pro Leu Leu Asp Gin Leu Tyr Gly Gly 
20 25 30 

Ala Leu Arg Met Thr Arg Asn Pro Ala Asp Ala Glu Asp Leu Val Gin 
35 40 45 

Asp Thr Tyr He Lys Ala Tyr Gin Ala Phe Ala Ser Phe Lys Pro Gly 
50 55 60 

Thr Asn Leu Lys Ala Trp Leu Tyr Arg He Met Thr Asn Thr Tyr He 
65 70 75 80 

Asn Met Tyr Arg Lys Lys Gin Arg Gin Pro Ser Gin Thr Ser Ala Asp 
85 90 95 

Glu He Thr Asp Tyr Gin Leu Val Glu Ser Gin Ser His Thr Ser Thr 
1Q 0 105 HO 

Gly Leu Glu Ser Ala Glu Val Glu Ala Leu Lys Asn Leu Pro Asp Gly 
115 120 125 

Lys He Gly Asp Ala Met Asn Gin Leu Ser Pro Glu Tyr Arg Met Val 
130 135 14Q 

Val Tyr Tyr Ala Asp Val Glu Asp Leu Ala Tyr Lys Glu He Ala Glu 
145 150 155 160 

He Met Asp Val Pro Leu Gly Thr Val Met Ser Arg Leu His Arg Gly 
165 170 175 

Arg Lys Gin Leu Arg Gly Met Leu Lys Glu Val Ala Lys Glu Gin Gly. 
180 185 190 

He Gly Leu Glu His Pro Asp Met Lys Lys Asn Ser Glu Ala 
19 5 200 205 



<210> 407 

<211> 793 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (793) 

<223> RXA00304 

<400> 407 

ccccaatgtg ggggtgttaa gaactccata aaagcgcttg ggaacttttt gtggaagcag 60 

tccgttgaac ctcttgaacc gcgaatttag gaggccagtt atg aca gca ccg tec 11 

Met Thr Ala Pro Ser 
1 5 



BGM27CP - 536- 



acg cag gat etc gca acg act gaa cgt gag gta gat ccc ggc age aga 163 
Thr Gin Asp Leu Ala Thr Thr Glu Arg Glu Val Asp Pro Gly Ser Arg 
10 15 20 

agg ggc caa acc aac gac aat ccc teg cag gac ctt gtt cgc gtt tac 211 
Arg Gly Gin Thr Asn Asp Asn Pro Ser Gin Asp Leu Val Arg Val Tyr 
25 30 35 

etc aac ggc ate ggc aaa act gee ttg ctt acc gcg gag gat gaa gtt 259 
Leu Asn Gly lie Gly Lys Thr Ala Leu Leu Thr Ala Glu Asp Glu Val 
40 45 50 

gag etc gca cag acc att gag gtt ggc ctt tat gca gag cac ctt ctg 307 
Glu Leu Ala Gin Thr lie Glu Val Gly Leu Tyr Ala Glu His Leu Leu 
55 60 65 

aaa aac tct gaa gag cca etc acc cgc gee atg aag cgc gat eta aag 355 
Lys Asn Ser Glu Glu Pro Leu Thr Arg Ala Met Lys Arg Asp Leu Lys 
70 75 80 85 

gtt ctt gee aag gac ggc aag aag get cgt tec cac etc etc gag gca 403 
Val Leu Ala Lys Asp Gly Lys Lys Ala Arg Ser His Leu Leu Glu Ala 
90 95 100 

aac ctg cgc ctg gtg gtg tec ctt get aag cgc tac acc ggc cgc ggc 451 
Asn Leu Arg Leu Val Val Ser Leu Ala Lys Arg Tyr Thr Gly Arg Gly 
105 110 us 

atg cca ctg ctg gat ctt ate cag gag ggc aac etc gga ctg ate cgc 499 
Met Pro Leu Leu Asp Leu He Gin Glu Gly Asn Leu Gly Leu He Arg 
120 125 130 

gcg atg gaa aag ttt gat tac tec aag ggc ttt aag ttc tec acc tac 547 
Ala Met Glu Lys Phe Asp Tyr Ser Lys Gly Phe Lys Phe Ser Thr Tyr 
135 140 145 

gca acc tgg tgg ate cgc cag gca ate acc cgc ggc atg gca gat cag 595 
Ala Thr Trp Trp He Arg Gin Ala He Thr Arg Gly Met Ala Asp Gin 
150 155 160 165 

tec cgc acc ate cgc etc cca gtc cac ctt gtg gag cag gtg aac aag 643 
Ser Arg Thr lie Arg Leu Pro Val His Leu Val Glu Gin Val Asn Lys 
170 175 180 

ctt tec cgc ate aag cgc gag ttg tac cag cac ttg ggc cgt gaa gee 691 
Leu Ser Arg He Lys Arg Glu Leu Tyr Gin His Leu Gly Arg Glu Ala 
185 190 195 

acc aat gag gaa etc gca gaa gag tec ggc att gaa gag tec aag att 739 
Thr Asn Glu Glu Leu Ala Glu Glu Ser Gly He Glu Glu Ser Lys lie 
200 205 210 

gaa atg ctg ctt cgt cag tct cgc gat cca gtg age ttg gac atg cca 787 
Glu Met Leu Leu Arg Gin Ser Arg Asp Pro Val Ser Leu Asp Met Pro 
215 220 225 

gtc ggc 793 

Val Gly 

230 



BGI-127CP 




<210> 408 
<211> 231 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 408 

Met Thr Ala Pro Ser Thr Gin Asp Leu Ala Thr Thr Glu Arg Glu Val 
15 10 15 

Asp Pro Gly Ser Arg Arg Gly Gin Thr Asn Asp Asn Pro Ser Gin Asp 
20 25 30 

Leu Val Arg Val Tyr Leu Asn Gly lie Gly Lys Thr Ala Leu Leu Thr 
35 40 45 

Ala Glu Asp Glu Val Glu Leu Ala Gin Thr lie Glu Val Gly Leu Tyr 
50 55 60 

Ala Glu His Leu Leu Lys Asn Ser Glu Glu Pro Leu Thr Arg Ala Met 
65 70 75 80 

Lys Arg Asp Leu Lys Val Leu Ala Lys Asp Gly Lys Lys Ala Arg Ser 
85 90 95 

His Leu Leu Glu Ala Asn Leu Arg Leu Val Val Ser Leu Ala Lys Arg 
100 105 110 

Tyr Thr Gly Arg Gly Met Pro Leu Leu Asp Leu lie Gin Glu Gly Asn 
115 120 125 

Leu Gly Leu lie Arg Ala Met Glu Lys Phe Asp Tyr Ser Lys Gly Phe 
130 135 140 

Lys Phe Ser Thr Tyr Ala Thr Trp Trp lie Arg Gin Ala lie Thr Arg 
145 150 155 160 

Gly Met Ala Asp Gin Ser Arg Thr lie Arg Leu Pro Val His Leu Val 
165 170 175 

Glu Gin Val Asn Lys Leu Ser Arg lie Lys Arg Glu Leu Tyr Gin His 
180 185 190 

Leu Gly Arg Glu Ala Thr Asn Glu Glu Leu Ala Glu Glu Ser Gly lie 
195 200 205 

Glu Glu Ser Lys lie Glu Met Leu Leu Arg Gin Ser Arg Asp Pro Val 
210 215 220 

Ser Leu Asp Met Pro Val Gly 
225 230 



<210> 409 
<211> 687 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (664) 



BGI-127CP _ -538 



<223> RXA00495 
<400> 409 

aaatccaact gggtgaatta cccctgcata aatgcatgag ggctttatac ttgtcttatt 60 

attaaacttt tagggttttg atgcaggaag gtgcgagaac ttg get gat act gag 115 

Leu Ala Asp Thr Glu 
1 5 

cgc gag etc get gac ctg gta ccg cag gca acg gcg ggc gat cgt egg 163 

Arg Glu Leu Ala Asp Leu Val Pro Gin Ala Thr Ala Gly Asp Arg Arg 
10 15 20 

gca ttg caa aga ata atg gag att att cac ccc att gtt ttg cgt tat 211 

Ala Leu Gin Arg lie Met Glu lie lie His Pro lie Val Leu Arg Tyr 

25 30 35 

get cgc get cgt att gga ggt gga cgc cag cca acg gca gaa gac gtt 259 

Ala Arg Ala Arg lie Gly Gly Gly Arg Gin Pro Thr Ala Glu Asp Val 

40 45 50 

get caa gaa ate tgc ctg gcg gta gee acc tec att agg aac ttt gtc 307 

Ala Gin Glu lie Cys Leu Ala Val Ala Thr Ser lie Arg Asn Phe Val 
55 60 65 

gac cag ggt agg ccg ttc atg gcg ttt gtc tac ggc att gca tct aac 355 

Asp Gin Gly Arg Pro Phe Met Ala Phe Val Tyr Gly lie Ala Ser Asn 

70 75 80 85 

aag gtc gca gat get cac agg gcg atg teg agg gat aaa teg act cct 403 

Lys Val Ala Asp Ala His Arg Ala Met Ser Arg Asp Lys Ser Thr Pro 
90 95 100 

att gag gaa gtc cca gaa act tea cca gat act ttt acc ccc gaa gac 451 

lie Glu Glu Val Pro Glu Thr Ser Pro Asp Thr Phe Thr Pro Glu Asp 

105 110 115 

ttt gcg ctg gtc age gat gga agt aac aga gtt agg gaa ctt etc gat 499 

Phe Ala Leu Val Ser Asp Gly Ser Asn Arg Val Arg Glu Leu Leu Asp 

120 125 130 

eta ctg agt gaa aag gca cgc gac att ctt ate ttg aga gtt ate gtt 547 

Leu Leu Ser Glu Lys Ala Arg Asp lie Leu lie Leu Arg Val lie Val 

135 140 145 

ggt ctt tec gca gaa gaa act gca gag atg gtg ggc age acc cca ggt 595 

Gly Leu Ser Ala Glu Glu Thr Ala Glu Met Val Gly Ser Thr Pro Gly 

150 155 160 165 

get gta cga gtt gee caa cac agg gca etc acg aca ctt cga age aca 643 

Ala Val Arg Val Ala Gin His Arg Ala Leu Thr Thr Leu Arg Ser Thr 

170 175 180 

ctt gag cag cag gag aac aag taatgactcg aegtctacat ggt 687 
Leu Glu Gin Gin Glu Asn Lys 
185 



<210> 410 
<211> 188 
<212> PRT 



BGI-127CP - 539 - 



<213> Corynebacterium glutamicum 
<400> 410 

Leu Ala Asp Thr Glu Arg Glu Leu Ala Asp Leu Val Pro Gin Ala Thr 
15 10 15 

Ala Gly Asp Arg Arg Ala Leu Gin Arg lie Met Glu lie lie His Pro 
20 25 30 

lie Val Leu Arg Tyr Ala Arg Ala Arg lie Gly Gly Gly Arg Gin Pro 
35 40 45 

Thr Ala Glu Asp Val Ala Gin Glu lie Cys Leu Ala Val Ala Thr Ser 
50 55 60 

lie Arg Asn Phe Val Asp Gin Gly Arg Pro Phe Met Ala Phe Val Tyr 
65 70 75 80 

Gly lie Ala Ser Asn Lys Val Ala Asp Ala His Arg Ala Met Ser Arg 
85 90 95 

Asp Lys Ser Thr Pro He Glu Glu Val Pro Glu Thr Ser Pro Asp Thr 
100 105 110 

Phe Thr Pro Glu Asp Phe Ala Leu Val Ser Asp Gly Ser Asn Arg Val 
115 120 125 

Arg Glu Leu Leu Asp Leu Leu Ser Glu Lys Ala Arg Asp He Leu He 
130 135 140 

Leu Arg Val He Val Gly Leu Ser Ala Glu Glu Thr Ala Glu Met Val 
145 150 155 160 

Gly Ser Thr Pro Gly Ala Val Arg Val Ala Gin His Arg Ala Leu Thr 
165 170 175 

Thr Leu Arg Ser Thr Leu Glu Gin Gin Glu Asn Lys 
180 185 



<210> 411 
<211> 608 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (585) 

<223> RXA00532 

<400> 411 

gca att gtg aag tea aaa gag cgt aac gac gec cac gtc acc gag ctg 48 

Ala He Val Lys Ser Lys Glu Arg Asn Asp Ala His Val Thr Glu Leu 

15 10 15 

gec eta gec gec ggc cgt ggc gac cgc gca get etc acc gat ttc ate 96 
Ala Leu Ala Ala Gly Arg Gly Asp Arg Ala Ala Leu Thr Asp Phe He 
20 25 30 

egg gaa acc caa gac gat gtc tgg cgt etc etc gec cac ctt ggc ggc 144 
Arg Glu Thr Gin Asp Asp Val Trp Arg Leu Leu Ala His Leu Gly Gly 
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35 40 45 

cac gaa ate gee gac gat eta acc caa gaa act tat ctg egg gtc atg 192 
His Glu lie Ala Asp Asp Leu Thr Gin Glu Thr Tyr Leu Arg Val Met 
50 55 60 

age gec etc ccc cgc ttc gca gcg cgc tec teg gcg cgc acc tgg eta 240 
Ser Ala Leu Pro Arg Phe Ala Ala Arg Ser Ser Ala Arg Thr Trp Leu 
65 70 75 80 

eta teg eta gee egg cgc gtc tgg gtc gac aac ate cga cac gac atg 288 
Leu Ser Leu Ala Arg Arg Val Trp Val Asp Asn lie Arg His Asp Met 
85 90 95 

gca cgc ccc cgc aaa tec ate gtc gaa tac gaa gac acc ggt gee acc 336 
Ala Arg Pro Arg Lys Ser lie Val Glu Tyr Glu Asp Thr Gly Ala Thr 
100 105 110 

gac gcg age aac gca ggc ate tgg tec gag tgg ate gac gtg cgc acg 384 
Asp Ala Ser Asn Ala Gly lie Trp Ser Glu Trp lie Asp Val Arg Thr 
115 120 125 

O ctt atc gac etc cca ccc gaa cgc cgc gaa gee etc ate etc acc 432 

fP 3 Leu lie Asp Ala Leu Pro Pro Glu Arg Arg Glu Ala Leu lie Leu Thr 

= 130 135 140 

zr: caa gtg ttg ggc tac acc tac gaa gaa gee gca aaa atc gee gac gtc 480 

HJ Gin Val Leu Gly Tyr Thr Tyr Glu Glu Ala Ala Lys lie Ala Asp Val 

W 145 150 155 160 

yB cga gtc gga aca atc cgt tec cgc gta gec cgc gee aga gcg gac etc 528 
s Arg Val Gly Thr lie Arg Ser Arg Val Ala Arg Ala Arg Ala Asp Leu 

p 165 170 175 

f-l att get gca aca get acc ggt gat tec tea gec gaa gat ggc aaa tec 576 
Ile Ala Ala Thr Ala Thr Gly Asp Ser Ser Ala Glu Asp Gly 

Jj[ 180 185 190 

O gee caa ggt tagcagatga getaegtcaa egg 608 
Ala Gin Gly 
195 



<210> 412 
<211> 195 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 412 

Ala Ile Val Lys Ser Lys Glu Arg Asn Asp Ala His Val Thr Glu Leu 
15 10 15 

Ala Leu Ala Ala Gly Arg Gly Asp Arg Ala Ala Leu Thr Asp Phe Ile 
20 25 30 

Arg Glu Thr Gin Asp Asp Val Trp Arg Leu Leu Ala His Leu Gly Gly 
35 40 45 

His Glu Ile Ala Asp Asp Leu Thr Gin Glu Thr Tyr Leu Arg Val Met 
50 55 60 
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Ser Ala Leu Pro Arg Phe Ala Ala Arg Ser Ser Ala Arg Thr Trp Leu 
65 70 75 80 

Leu Ser Leu Ala Arg Arg Val Trp Val Asp Asn lie Arg His Asp Met 
85 90 95 

Ala Arg Pro Arg Lys Ser He Val Glu Tyr Glu Asp Thr Gly Ala Thr 
100 105 110 

Asp Ala Ser Asn Ala Gly He Trp Ser Glu Trp He Asp Val Arg Thr 
115 120 125 

Leu He Asp Ala Leu Pro Pro Glu Arg Arg Glu Ala Leu He Leu Thr 
130 135 140 

Gin Val Leu Gly Tyr Thr Tyr Glu Glu Ala Ala Lys He Ala Asp Val 
145 150 155 160 

Arg Val Gly Thr He Arg Ser Arg Val Ala Arg Ala Arg Ala Asp Leu 
165 170 175 

He Ala Ala Thr Ala Thr Gly Asp Ser Ser Ala Glu Asp Gly Lys Ser 
S i8 ° 185 190 

S Ala Gin Gly 
i 195 



<210> 413 
<211> 765 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (742) 

<223> RXA01530 

<400> 413 

cgcgccatcg ctcgtgacgg ccgcaaggcg aaaaaccacc tcctggaagc caaccttcgt 60 

ctggttgtct ccctggcaaa gacgctacac cggccgtggc atg gca ttc ctg gac 115 

Met Ala Phe Leu Asp 
1 5 

etc ate cag gaa ggc aac etc ggt ctg att cgt gec gta gag aag ttc 163 
Leu He Gin Glu Gly Asn Leu Gly Leu He Arg Ala Val Glu Lys Phe 
10 15 20 

gac tac tec aag ggc tac aag ttc tec ace tac gca acc tgg tgg ate 211 
Asp Tyr Ser Lys Gly Tyr Lys Phe Ser Thr Tyr Ala Thr Trp Trp He 
25 30 35 

cgt cag gca ate acc cgc gec atg gec gac caa gca cga acc ate cgt 259 
Arg Gin Ala He Thr Arg Ala Met Ala Asp Gin Ala Arg Thr He Arg 
40 45 50 

ate cca gtc cac atg gtt gaa gtg ate aac aaa ctt ggt cgc ate caa 307 
He Pro Val His Met Val Glu Val He Asn Lys Leu Gly Arg He Gin 
55 60 65 
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cgt gaa etc ctt cag gaa etc ggc cgc gaa cca ace cca cag gaa ctg 355 
Arg Glu Leu Leu Gin Glu Leu Gly Arg Glu Pro Thr Pro Gin Glu Leu 
70 75 80 85 

tec aaa gaa atg gac ate tec gag gaa aag gta ctg gaa ate cag cag 403 
Ser Lys Glu Met Asp lie Ser Glu Glu Lys Val Leu Glu lie Gin Gin 
90 95 100 

tac gee cgc gaa cca ate tec ctg gac caa acc ate ggc gac gaa ggc 451 
Tyr Ala Arg Glu Pro He Ser Leu Asp Gin Thr He Gly Asp Glu Gly 
105 110 115 

gac age cag etc ggc gac ttc ate gaa gac tec gaa gec gtc gtc gca 499 
Asp Ser Gin Leu Gly Asp Phe He Glu Asp Ser Glu Ala Val Val Ala 
120 125 130 

gtc gac gee gtc tea ttc acc ctg ctg caa gac cag eta cag gac gtc 547 
Val Asp Ala Val Ser Phe Thr Leu Leu Gin Asp Gin Leu Gin Asp Val 
135 140 145 

eta gag acc etc tec gaa cgt gaa gec ggc gtg gtt aaa etc cgc ttc 595 
Leu Glu Thr Leu Ser Glu Arg Glu Ala Gly Val Val Lys Leu Arg Phe 
150 155 160 165 

gga etc acc gac gga atg cca cgc act tta gac gaa ate ggc caa gtt 643 
Gly Leu Thr Asp Gly Met Pro Arg Thr Leu Asp Glu He Gly Gin Val 
170 175 180 

tac ggt gtc acc cgt gag cgc ate cgc cag att gag tec aag acc atg 691 
Tyr Gly Val Thr Arg Glu Arg He Arg Gin He Glu Ser Lys Thr Met 
185 190 195 

tct aag ctg cgc cac cca tea cgc tec cag gtc ctt cgc gac tac ctg 739 
Ser Lys Leu Arg His Pro Ser Arg Ser Gin Val Leu Arg Asp Tyr Leu 
200 205 210 

gac taaaacccca gtegggctea aga 765 
Asp 



<210> 414 

<211> 214 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 414 

Met Ala Phe Leu Asp Leu He Gin Glu Gly Asn Leu Gly Leu He Arg 
1 5 10 15 

Ala Val Glu Lys Phe Asp Tyr Ser Lys Gly Tyr Lys Phe Ser Thr Tyr 
20 25 30 

Ala Thr Trp Trp He Arg Gin Ala He Thr Arg Ala Met Ala .Asp Gin 
35 40 45 

Ala Arg Thr He Arg He Pro Val His Met Val Glu Val He Asn Lys 
50 55 60 

Leu Gly Arg He Gin Arg Glu Leu Leu Gin Glu Leu Gly Arg Glu Pro 
65 70 75 80 
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Thr Pro Gin Glu Leu Ser Lys Glu Met Asp lie Ser Glu Glu Lys Val 
85 90 95 

Leu Glu lie Gin Gin Tyr Ala Arg Glu Pro lie Ser Leu Asp Gin Thr 
100 105 110 

lie Gly Asp Glu Gly Asp Ser Gin Leu Gly Asp Phe lie Glu Asp Ser 
115 120 125 

Glu Ala Val Val Ala Val Asp Ala Val Ser Phe Thr Leu Leu Gin Asp 
130 135 140 

Gin Leu Gin Asp Val Leu Glu Thr Leu Ser Glu Arg Glu Ala Gly Val 
145 150 155 160 

Val Lys Leu Arg Phe Gly Leu Thr Asp Gly Met Pro Arg Thr Leu Asp 
165 170 175 

Glu lie Gly Gin Val Tyr Gly Val Thr Arg Glu Arg lie Arg Gin lie 
180 185 190 

Glu Ser Lys Thr Met Ser Lys Leu Arg His Pro Ser Arg Ser Gin Val 
195 200 205 

Leu Arg Asp Tyr Leu Asp 
210 



<210> 415 

<211> 1140 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1117) 

<223> RXA01531 

<400> 415 

taggcggaaa gggcgttaag tacttgccat ttaatcctca gcatcactcg gatcagtcgg 60 

agatgtcgat gaaaatgcac caggagccgt ggagagcagc atg gta gaa aac aac 115 

Met Val Glu Asn Asn 

1 5 

gta gca aaa aag acg gtc get aaa aag acc gca cgc aag acc gca cgc 163 

Val Ala Lys Lys Thr Val Ala Lys Lys Thr Ala Arg Lys Thr Ala Arg 

10 15 20 

aaa gca gec ccg cgc gtg gca acc cca ttg gga gtc gca tct gag tct 211 
Lys Ala Ala Pro Arg Val Ala Thr Pro Leu Gly Val Ala Ser Glu Ser 
25 30 35 

ccc att teg gec acc cct gcg cgc age ate gat gga acc tea acc cct 259 
Pro lie Ser Ala Thr Pro Ala Arg Ser lie Asp Gly Thr Ser Thr Pro 
40 45 50 



gtt gaa get get gac acc ata gag acc acc gee cct gca gcg aag get 
Val Glu Ala Ala Asp Thr lie Glu Thr Thr Ala Pro Ala Ala Lys Ala 
55 60 65 



307 



BGI-I27CP 



-544- 



cct gcg gcc aag get ccc get aaa aag gtt gec aag aag aca get cgc 355 

Pro Ala Ala Lys Ala Piu Ala Lys Lys Val Ala Lys Lys Thr Ala Arg 

70 75 80 85 

aag gca cct gcg aaa aag act gtc gcc aag aaa gcc aca acc gcc aag 403 

Lys Ala Pro Ala Lys Lys Thr Val Ala Lys Lys Ala Thr Thr Ala Lys 

90 95 100 



get gca cct gca act gcc aag gac gaa aac gca cct gtt gat gac gac 
Ala Ala Pro Ala Thr Ala Lys Asp Glu Asn Ala Pro Val Asp Asp Asp 
105 110 115 



451 



gag gag aac etc get cag gat gaa cag gac ttc gac ggc gat gac ttc 499 
Glu Glu Asn Leu Ala Gin Asp Glu Gin Asp Phe Asp Gly Asp Asp Phe 
120 125 130 

gta gac ggc ate gaa gac gaa gaa gat gaa gac ggc gtc gaa gcc etc 547 
Val Asp Gly lie Glu Asp Glu Glu Asp Glu Asp Gly Val Glu Ala Leu 
135 140 145 

ggt gaa gaa age gaa gac gac gaa gag gac ggc tea tec gtt tgg gat 595 
Gly Glu Glu Ser Glu Asp Asp Glu Glu Asp Gly Ser Ser Val Trp Asp 
150 155 160 165 

gaa gac gaa tec gca acc ctg cgt cag gca cgt aaa gat gcc gag etc 643 
Glu Asp Glu Ser Ala Thr Leu Arg Gin Ala Arg Lys Asp Ala Glu Leu 
170 175 180 

acc get tec gcc gac tct gtt cgc get tac ctg aag caa ate ggt aaa 691 
Thr Ala Ser Ala Asp Ser Val Arg Ala Tyr Leu Lys Gin lie Gly Lys 
185 190 195 

gtt gcc ctg ctg aac get gaa cag gaa gtc tec ctg gca aag cgc ate 739 
Val Ala Leu Leu Asn Ala Glu Gin Glu Val Ser Leu Ala Lys Arg lie 
200 205 210 

gaa gca ggc ctt tac gcc acc cac cgc atg gag gaa atg gaa gaa get 787 
Glu Ala Gly Leu Tyr Ala Thr His Arg Met Glu Glu Met Glu Glu Ala 
215 220 225 

ttc gca gcc ggt gac aag gac gcg aaa etc acc cca gcc gtc aag cgt 835 
Phe Ala Ala Gly Asp Lys Asp Ala Lys Leu Thr Pro Ala Val Lys Arg 
230 235 240 245 

gac etc cgc gcc ate get cgt gac ggc cgc aag gcg aaa aac cac etc 883 
Asp Leu Arg Ala lie Ala Arg Asp Gly Arg Lys Ala Lys Asn His Leu 
250 255 260 

ctg gaa gcc aac ctt cgt ctg gtt gtc tec ctg gca aag acg eta cac 931 
Leu Glu Ala Asn Leu Arg Leu Val Val Ser Leu Ala Lys Thr Leu His 
265 270 275 

egg ccg tgg cat ggc att cct gga cct cat cca gga agg caa cct egg 979 
Arg Pro Trp His Gly lie Pro Gly Pro His Pro Gly Arg Gin Pro Arg 
280 285 290 

tct gat teg tgc cgt aga gaa gtt cga eta etc caa ggg eta caa gtt 1027 
Ser Asp Ser Cys Arg Arg Glu Val Arg Leu Leu Gin Gly Leu Gin Val 
295 300 305 
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etc cac eta cgc aac ctg gtg gat ccg tea ggc aat cac ccg cgc cat 1075 

Leu Hxs Leu Arg Asn Leu Val Asp Pro Ser Gly Asn His Pro Arg His 
310 315 320 325 

ggc cga cca age acg aac cat ccg tat ccc agt cca cat ggt 1117 

Gly Arg Pro Ser Thr Asn His Pro Tyr Pro Ser Pro His Gly 
330 335 

tgaagtgatc aacaaacttg gtc 1140 



<210> 416 
<211> 339 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 416 

Met Val Glu Asn Asn Val Ala Lys Lys Thr Val Ala Lys Lys Thr Ala 
1 5 10 15 

Arg Lys Thr Ala Arg Lys Ala Ala Pro Arg Val Ala Thr Pro Leu Gly 
20 25 30 

Val Ala Ser Glu Ser Pro He Ser Ala Thr Pro Ala Arg Ser He Asp 
35 40 45 

Gly Thr Ser Thr Pro Val Glu Ala Ala Asp Thr He Glu Thr Thr Ala 
50 55 60 

Pro Ala Ala Lys Ala Pro Ala Ala Lys Ala Pro Ala Lys Lys Val Ala 
65 7 ° 75 80 

Lys Lys Thr Ala Arg Lys Ala Pro Ala Lys Lys Thr Val Ala Lys Lys 
85 90 95 

Ala Thr Thr Ala Lys Ala Ala Pro Ala Thr Ala Lys Asp Glu Asn Ala 
100 105 HO 

Pro Val Asp Asp Asp Glu Glu Asn Leu Ala Gin Asp Glu Gin Asp Phe 
115 120 125 

Asp Gly Asp Asp Phe Val Asp Gly He Glu Asp Glu Glu Asp Glu Asp 
130 135 14Q 

Gly Val Glu Ala Leu Gly Glu Glu Ser Glu Asp Asp Glu Glu Asp Gly 
145 150 155 160 

Ser Ser Val Trp Asp Glu Asp Glu Ser Ala Thr Leu Arg Gin Ala Arg 
165 170 175 

Lys Asp Ala Glu Leu Thr Ala Ser Ala Asp Ser Val Arg Ala Tyr Leu 
180 185 190 

Lys Gin He Gly Lys Val Ala Leu Leu Asn Ala Glu Gin Glu Val Ser 
195 200 205 

Leu Ala Lys Arg He Glu Ala Gly Leu Tyr Ala Thr His Arg Met Glu 
210 215 220 

Glu Met Glu Glu Ala Phe Ala Ala Gly Asp Lys Asp Ala Lys Leu Thr 
225 230 235 240 
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Pro Ala Val Lys Arg Asp Leu Arg Ala He Ala Arg Asp Gly Arg Lys 
245 250 255 

Ala Lys Asn His Leu Leu Glu Ala Asn Leu Arg Leu Val Val Ser Leu 
260 265 270 

Ala Lys Thr Leu His Arg Pro Trp His Gly He Pro Gly Pro His Pro 
275 280 285 

Gly Arg Gin Pro Arg Ser Asp Ser Cys Arg Arg Glu Val Arg Leu Leu 
290 295 300 

Gin Gly Leu Gin Val Leu His Leu Arg Asn Leu Val Asp Pro Ser Gly 
305 310 315 320 

Asn His Pro Arg His Gly Arg Pro Ser Thr Asn His Pro Tyr Pro Ser 
325 330 335 

Pro His Gly 



<210> 417 
<211> 771 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (748) 

<223> RXA02065 

<400> 417 

cgagatgtga agtacctaca cgcattaagt gcaaatgaat tcacaattgc cagaagatgc 60 

acaggatgta atctagattt cccaagttca gtggggcaaa atg act tat atg aaa 115 

Met Thr Tyr Met Lys 
1 5 

aag aag tec cga gat gac gca ccc gtc gta ate gaa acc gtt caa gca 163 
Lys Lys Ser Arg Asp Asp Ala Pro Val Val He Glu Thr Val Gin Ala 
10 15 20 

gaa cat get gaa gaa etc acg ggc act gca gca ttc gat get gga cag 211 
Glu His Ala Glu Glu Leu Thr Gly Thr Ala Ala Phe Asp Ala Gly Gin 
25 30 35 

gca gac atg cca aca tgg ggc gag eta gtc gca gaa cat gca gat age 259 
Ala Asp Met Pro Thr Trp Gly Glu Leu Val Ala Glu His Ala Asp Ser 
40 45 50 

gtt tac cgc etc gcg tac cgt ctt tec ggc aac cag cac gat get gaa 307 
Val Tyr Arg Leu Ala Tyr Arg Leu Ser Gly Asn Gin His Asp Ala Glu 
55 60 65 

gac ctg acc caa gaa aca ttc atg cgt gtc ttc cgc teg ttg aag age 355 
Asp Leu Thr Gin Glu Thr Phe Met Arg Val Phe Arg Ser Leu Lys Ser 
70 7 5 80 85 

tac cag cca ggc acc ttt gag ggc tgg ctg cac cgc ate acc acc aac 403 
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Tyr Gin Pro Gly Thr Phe Glu Gly Trp Leu His Arg He Thr Thr Asn 
90 95 100 

ttg ttc ctt gat atg gtt cgc cac cgc ggc aag ate cgc atg gag gcg 451 
Leu Phe Leu Asp Met Val Arg His Arg Gly Lys He Arg Met Glu Ala 
105 HO 115 

ctg cct gaa gat tat gag cgc gtt ccg ggc aat gac ate ace cca gag 499 
Leu Pro Glu Asp Tyr Glu Arg Val Pro Gly Asn Asp He Thr Pro Glu 
120 125 130 

cag gca tac acc gaa get aac ctt gac cca get ctg cag gca gec etc 547 
Gin Ala Tyr Thr Glu Ala Asn Leu Asp Pro Ala Leu Gin Ala Ala Leu 
135 140 145 

gat gag ttg age cca gac ttc cgc gtg gca gtg ate etc tgt gat gtt 595 
Asp Glu Leu Ser Pro Asp Phe Arg Val Ala Val He Leu Cys Asp Val 
150 155 160 165 

gtt ggt atg age tat gac gaa ate gca gag acc etc gga gtg aaa atg 643 
Val Gly Met Ser Tyr Asp Glu He Ala Glu Thr Leu Gly Val Lys Met 
170 175 180 

ggt acc gtg cgt tec cgt att cac cgt gga cgc age cag ctt cgt gca 691 
Gly Thr Val Arg Ser Arg He His Arg Gly Arg Ser Gin Leu Arg Ala 
185 190 195 

agt ttg gaa get gca gca atg acc age gag gaa gtt tct ttg ttg gtt 739 
Ser Leu Glu Ala Ala Ala Met Thr Ser Glu Glu Val Ser Leu Leu Val 
200 205 210 

cca acc cac taaagttggt gtgttttctg aca 771 
Pro Thr His 
215 



<210> 418 
<211> 216 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 418 

Met Thr Tyr Met Lys Lys Lys Ser Arg Asp Asp Ala Pro Val Val He 
1 5 10 15 

Glu Thr Val Gin Ala Glu His Ala Glu Glu Leu Thr Gly Thr Ala Ala 
20 25 30 

Phe Asp Ala Gly Gin Ala Asp Met Pro Thr Trp Gly Glu Leu Val Ala 
35 40 45 

Glu His Ala Asp Ser Val Tyr Arg Leu Ala Tyr Arg Leu Ser Gly Asn 
50 55 60 

Gin His Asp Ala Glu Asp Leu Thr Gin Glu Thr Phe Met Arg Val Phe 
65 70 75 80 

Arg Ser Leu Lys Ser Tyr Gin Pro Gly Thr Phe Glu Gly Trp Leu His 
85 90 95 

Arg He Thr Thr Asn Leu Phe Leu Asp Met Val Arg His Arg Gly Lys 
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100 105 110 

He Arg Met Glu Ala Leu Pro Glu Asp Tyr Glu Arg Val Pro Gly Asn 
115 120 125 

Asp He Thr Pro Glu Gin Ala Tyr Thr Glu Ala Asn Leu Asp Pro Ala 
130 135 140 

Leu Gin Ala Ala Leu Asp Glu Leu Ser Pro Asp Phe Arg Val Ala Val 
145 150 155 160 

He Leu Cys Asp Val Val Gly Met Ser Tyr Asp Glu He Ala Glu Thr 
16S 170 175 

Leu Gly Val Lys Met Gly Thr Val Arg Ser Arg He His Arg Gly Arg 
180 185 190 

Ser Gin Leu Arg Ala Ser Leu Glu Ala Ala Ala Met Thr Ser Glu Glu 
195 - 200 205 

Val Ser Leu Leu Val Pro Thr His 
210 215 



<210> 419 

<211> 645 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (622) 

<223> RXA00588 

<400> 419 

tcatacatct tggccccgga aaaccggggc caatcttatg gctcaagtcg ctagttagcc 60 



gatgatccac ctctactgtt ccccaggagg gtaagtaatt atg gca agt gta gat 

Met Ala Ser Val Asp 
1 5 



115 



aag caa tac ate acc cca gaa acc aag gec aag ctg gag gaa gag etc 
Lys Gin Tyr He Thr Pro Glu Thr Lys Ala Lys Leu Glu Glu Glu Leu 
1° 15 20 

aac gec etc ate gca cac cgc cct gca gtt get gcg gaa ate aat gag 
Asn Ala Leu He Ala His Arg Pro Ala Val Ala Ala Glu He Asn Glu 
" 30 35 

cgc cgt gaa gaa ggc gac etc aag gaa aac get ggc tat gac gee get 
Arg Arg Glu Glu Gly Asp Leu Lys Glu Asn Ala Gly Tyr Asp Ala Ala' 
40 45 50 

cgt gaa atg cag gac cag gaa gag gee cgc ate aag cag ate tat gag 
Arg Glu Met Gin Asp Gin Glu Glu Ala Arg He Lys Gin He Tyr Glu 
55 60 65 

ctg ctg gec aac tec acc act gag cgc gaa ggc ate ate gaa ggt gtc 
Leu Leu Ala Asn Ser Thr Thr Glu Arg Glu Gly He He Glu Gly Val 
70 7 5 80 85 



163 



211 



259 



307 



355 



BGM27CP - 549 - 



gca aac gtt ggc tec gtt gtt cac gtc tac tac gac ggc gac gag aac 403 
Ala Asn Val Gly Ser Val Val His Val Tyr Tyr Asp Gly Asp Glu Asn 
90 95 100 

gac aag gaa acc ttc etc ate ggt ace cgt get ggc get tec gag aac 451 
Asp Lys Glu Thr Phe Leu. lie Gly Thr Arg Ala Gly Ala Ser Glu Asn 
105 110 115 

cca gat ctt gag acc tac tct gag cag tec cca etc ggc get gca att 499 
Pro Asp Leu Glu Thr Tyr Ser Glu Gin Ser Pro Leu Gly Ala Ala He 
120 125 130 

etc gga get cag gaa ggc gac acc cgt cag tac acc get cca aat ggt 547 
Leu Gly Ala Gin Glu Gly Asp Thr Arg Gin Tyr Thr Ala Pro Asn Gly 
135 140 145 

tec gtt ate tec gta act gtt gtt tct gca gaa cca tac aac tea gca 595 
Ser Val He Ser Val Thr Val Val Ser Ala Glu Pro Tyr Asn Ser Ala 
I 50 155 160 165 

aaa gee gcg aca etc cgc ggc aaa aac taaccaagga tttaaaagtc 642 
Lys Ala Ala Thr Leu Arg Gly Lys Asn 
170 



ttc 



<210> 420 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 420 

Met Ala Ser Val Asp Lys Gin Tyr He Thr Pro Glu Thr Lys Ala Lys 
1 5 10 15 

Leu Glu Glu Glu Leu Asn Ala Leu He Ala His Arg Pro Ala Val Ala 
20 25 30 

Ala Glu He Asn Glu Arg Arg Glu Glu Gly Asp Leu Lys Glu Asn Ala 
35 40 45 

Gly Tyr Asp Ala Ala Arg Glu Met Gin Asp Gin Glu Glu Ala Arg He 
50 55 60 

Lys Gin He Tyr Glu Leu Leu Ala Asn Ser Thr Thr Glu Arg Glu Gly 
65 70 75 80 

lie lie Glu Gly Val Ala Asn Val Gly Ser Val Val His Val Tyr Tyr 
85 90 95 

Asp Gly Asp Glu Asn Asp Lys Glu Thr Phe Leu lie Gly Thr Arg Ala 
100 105 110 

Gly Ala Ser Glu Asn Pro Asp Leu Glu Thr Tyr Ser Glu Gin Ser Pro 
115 120 125 

Leu Gly Ala Ala He Leu Gly Ala Gin Glu Gly Asp Thr Arg Gin Tyr 
130 135 140 

Thr Ala Pro Asn Gly Ser Val He Ser Val Thr Val Val Ser Ala Glu 



645 
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145 150 155 160 

Pro Tyr Asn Ser Ala Lys Ala Ala Thr Leu Arg Gly Lys Asn 
165 170 

<210> 421 
<211> 1343 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1320) 

<223> RXN01724 

<400> 421 

cgt gcg aca cag cct tec gca ccg gtt gag caa gca caa gaa get ccc 48 

Arg Ala Thr Gin Pro Ser Ala Pro Val Glu Gin Ala Gin Glu Ala Pro 

1 5 10 15 

gcg caa act tea act gca cct get tea gca cca tct gaa gag act ccc 96 
Ala Gin Thr Ser Thr Ala Pro Ala Ser Ala Pro Ser Glu Glu Thr Pro 
20 25 30 

gca get ccc get cgt cgt gga cgt cgc cgt gta ace ace ace gcg acc 144 
Ala Ala Pro Ala Arg Arg Gly Arg Arg Arg Val Thr Thr Thr Ala Thr 
35 40 45 

acc cca gag cca gca gcg cct gca caa tec cag cct gca gaa get caa 192 
Thr Pro Glu Pro Ala Ala Pro Ala Gin Ser Gin Pro Ala Glu Ala Gin 
50 55 60 

cca gca cag act cag get gca cag caa gaa gaa ctt cct gtt gca gcg 240 
Pro Ala Gin Thr Gin Ala Ala Gin Gin Glu Glu Leu Pro Val Ala Ala 
65 70 75 80 

aag gag tec gca cca get aca gaa aac act cag ggc caa get cag ggc 288 
Lys Glu Ser Ala Pro Ala Thr Glu Asn Thr Gin Gly Gin Ala Gin Gly 
85 90 95 

caa get cag ggc caa get cag ggc gat gag cac gat gat cgt ttt gag 336 
Gin Ala Gin Gly Gin Ala Gin Gly Asp Glu His Asp Asp Arg Phe Glu 
100 105 110 



tec cgt tct get gca cgc cga gca cgc cgc aac cgt cag cgc cag ate 384 
Ser Arg Ser Ala Ala Arg Arg Ala Arg Arg Asn Arg Gin Arg Gin He 
115 120 125 



cac cgc gat ggc gat gac aat gcg aat gca aac aca gag tct gag cag 432 

His Arg Asp Gly Asp Asp Asn Ala Asn Ala Asn Thr Glu Ser Glu Gin 

130 135 140 

aac acc cct gec cag aac gca acc gca cag get gag tct gag cag act 480 

Asn Thr Pro Ala Gin Asn Ala Thr Ala Gin Ala Glu Ser Glu Gin Thr 

145 150 155 160 

gca get cct gca cag get gaa gca get gag cag aac cag aac gat aac 528 

Ala Ala Pro Ala Gin Ala Glu Ala Ala Glu Gin Asn Gin Asn Asp Asn 

165 170 175 
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age gag tec tec gag aac cgc age gat aac tac cgc aac aac aat cgt 
Ser Glu Ser Ser Glu Asn Arg Ser Asp Asn Tyr Arg Asn Asn Asn Arg 
180 185 190 

cgt tec cgc aac aac egg aac aat cgc aat tac cgc gat aac aac gag 
Arg Ser Arg Asn Asn Arg Asn Asn Arg Asn Tyr Arg Asp Asn Asn Glu 
195 200 205 

tec tct gat aat gca gga cag tec age aat gat gat gee gac aac aat 
Ser Ser Asp Asn Ala Gly Gin Ser Ser Asn Asp Asp Ala Asp Asn Asn 
210 215 220 



cag gca egg tct gag gac aat aac gac gat cgc cgt tct cgt aat aac 
Gin Ala Arg Ser Glu Asp Asn Asn Asp Asp Arg Arg Ser Arg Asn Asn 
225 "0 235 240 



cgt aac aac gac cgc aat gat cgt aac gat cgc aat gac cgc gac aac 
Arg Asn Asn Asp Arg Asn Asp Arg Asn Asp Arg Asn Asp Arg Asp Asn 
245 250 255 

gac gac aac gat gat cgc cgc aac cgt cgc gga cgc cgc aat cgc cgt 
Asp Asp Asn Asp Asp Arg Arg Asn Arg Arg Gly Arg Arg Asn Arg Arg 
260 265 270 



ctt cct get gaa gag act cgc aac cgt cct gag ttc ggc aag ctg act 
Leu Pro Ala Glu Glu Thr Arg Asn Arg Pro Glu Phe Gly Lys Leu Thr 
385 390 395 40Q 

cct ctg tac ccg aac cag cgt ctg cgt ttg gaa act gag cag aag att 
Pro Leu Tyr Pro Asn Gin Arg Leu Arg Leu Glu Thr Glu Gin Lys He 
405 410 415 

ctt acc act cgt gtg ate gac ttg ate atg cct att ggt aag gga cag 



576 



624 



672 



720 



768 



816 



gga cgc aac gac cgt aac gat cgc gac aac cga gat aac egg gat aac 864 
Gly Arg Asn Asp Arg Asn Asp Arg Asp Asn Arg Asp Asn Arg Asp Asn 
275 2 80 285 

cgc gac aac age aac gat ggc gac aac aac cag caa gat gag ctg cag 912 
Arg Asp Asn Ser Asn Asp Gly Asp Asn Asn Gin Gin Asp Glu Leu Gin 
290 295 300 

Gin A? 9 rT T t9 atC gtg gaC Cat aac gtc 9^3 ttc gtg 960 

Gin Val Ala Gly He Leu Asp He Val Asp His Asn Val Ala Phe Val 

305 310 315 320 

A?a Thr Thr rf T° Q f 9=3 CCt tCt gaC gtg ttfc gtc agc aac 1008 

Arg Thr Thr Gly Tyr His Ala Ala Pro Ser Asp Val Phe Val Ser Asn 

325 330 33 5 

cag ctg ate cgc cgt atg ggt ctt cgt tec ggt gac gee att gaa ggt 1056 
Gin Leu He Arg Arg Met Gly Leu Arg Ser Gly Asp Ala He Glu Glv 
340 345 350 

n? 9 330 Cag ggt ggt ggc aac cac aac aac "t ggt cgc 1104 

Gin Val Arg Met Asn Gin Gly Gly Gly Asn His Asn Asn His Gly Arg 
355 360 365 

Atn ^ r? 9 f 39 aa ° a3C " g gtg Cgc gtg gag at 9 gtt aac ggt 1152 

Asn Arg Gin Lys Tyr Asn Asn Leu Val Arg Val Glu Met Val Asn Gly 
370 375 380 y 



1200 



1248 



1296 
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Leu Thr Thr Arg Val lie Asp Leu He Met Pro He Gly Lys Gly Gin 
420 425 430 

ctg tgc ttt gat tgt gtc gcc acc taaggctggt aagaccacga tec 1343 
Leu Cys Phe Asp Cys Val Ala Thr 
435 440 



<210> 422 

<211> 440 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 422 

Arg Ala Thr Gin Pro Ser Ala Pro Val Glu Gin Ala Gin Glu Ala Pro 
1 5 10 15 

Ala Gin Thr Ser Thr Ala Pro Ala Ser Ala Pro Ser Glu Glu Thr Pro 



20 25 



30 



Ala Ala Pro Ala Arg Arg Gly Arg Arg Arg Val Thr Thr Thr Ala Thr 
35 40 45 

Thr Pro Glu Pro Ala Ala Pro Ala Gin Ser Gin Pro Ala Glu Ala Gin 
50 55 60 

Pro Ala Gin Thr Gin Ala Ala Gin Gin Glu Glu Leu Pro Val Ala Ala 
65 7 0 75 80 

Lys Glu Ser Ala Pro Ala Thr Glu Asn Thr Gin Gly Gin Ala Gin Gly 
85 90 95 

Gin Ala Gin Gly Gin Ala Gin Gly Asp Glu His Asp Asp Arg Phe Glu 
100 105 110 

Ser Arg Ser Ala Ala Arg Arg Ala Arg Arg Asn Arg Gin Arg Gin He 
115 120 125 

His Arg Asp Gly Asp Asp Asn Ala Asn Ala Asn Thr Glu Ser Glu Gin 
130 135 14Q 

Asn Thr Pro Ala Gin Asn Ala Thr Ala Gin Ala Glu Ser Glu Gin Thr 
145 150 155 160 

Ala Ala Pro Ala Gin Ala Glu Ala Ala Glu Gin Asn Gin Asn Asp Asn 
165 170 175 

Ser Glu Ser Ser Glu Asn Arg Ser Asp Asn Tyr Arg Asn Asn Asn Arg 
180 185 190 

Arg Ser Arg Asn Asn Arg Asn Asn Arg Asn Tyr Arg Asp Asn Asn Glu 
195 200 205 

Ser Ser Asp Asn Ala Gly Gin Ser Ser Asn Asp Asp Ala Asp Asn Asn 
210 215 220 

Gin Ala Arg Ser Glu Asp Asn Asn Asp Asp Arg Arg Ser Arg Asn Asn 
225 230 235 240 

Arg Asn Asn Asp Arg Asn Asp Arg Asn Asp Arg Asn Asp Arg Asp Asn 
245 250 255 



BGM27CP 
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Asp Asp Asn Asp Asp Arg Arg Asn Arg Arg Gly Arg Arg Asn Arg Arg 
260 265 270 

Gly Arg Asn Asp Arg Asn Asp Arg Asp Asn Arg Asp Asn Arg Asp Asn 
275 280 285 

Arg Asp Asn Ser Asn Asp Gly Asp Asn Asn Gin Gin Asp Glu Leu Gin 
290 295 300 

Gin Val Ala Gly He Leu Asp He Val Asp His Asn Val Ala Phe Val 
305 310 315 320 

Arg Thr Thr Gly Tyr His Ala Ala Pro Ser Asp Val Phe Val Ser Asn 
325 330 335 

Gin Leu He Arg Arg Met Gly Leu Arg Ser Gly Asp Ala He Glu Gly 
340 345 350 

Gin Val Arg Met Asn Gin Gly Gly Gly Asn His Asn Asn His Gly Arg 
355 360 365 

Asn Arg Gin Lys Tyr Asn Asn Leu Val Arg Val Glu Met Val Asn Gly 
370 375 380 

Leu Pro Ala Glu Glu Thr Arg Asn Arg Pro Glu Phe Gly Lys Leu Thr 
385 390 395 400 

Pro Leu Tyr Pro Asn Gin Arg Leu Arg Leu Glu Thr Glu Gin Lys He 
405 410 415 

Leu Thr Thr Arg Val He Asp Leu He Met Pro He Gly Lys Gly Gin 
420 425 430 

Leu Cys Phe Asp Cys Val Ala Thr 
435 440 



<210> 423 
<211> 960 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (937) 

<223> FRXA01723 

<400> 423 

ccttccgcac cggttgagca agcacaagaa gctcccgcgc aaacttcaac tgcacctgct 60 

tcagcaccat ctgaagagac tcccgcagct cccgctcgtc gtg gac ktc age cgt 115 

Val Asp Xaa Ser Arg 
1 5 

gta acc acc acc gcg acc acc cca gag cca gca gcg cct gca caa tec 163 
Val Thr Thr Thr Ala Thr Thr Pro Glu Pro Ala Ala Pro Ala Gin Ser 
10 15 20 

cag cct gca gaa get caa cca gca cag act cag get gca cag caa gaa 211 
Gin Pro Ala Glu Ala Gin Pro Ala Gin Thr Gin Ala Ala Gin Gin Glu 



BGI-127CP - 554- 

25 30 35 

gaa ctt cct gtt gca gcg aag gag tec gca cca get aca gaa aac act 259 
Glu Leu Pro Val Ala Ala Lys Glu Ser Ala Pro Ala Thr Glu Asn Thr 
40 45 50 

cag ggc caa key cag ggc caa get cag ggc saa get cag ggc gat gag 307 
Gin Gly Gin Xaa Gin Gly Gin Ala Gin Gly Xaa Ala Gin Gly Asp Glu 
55 60 65 

cac gat gat cgy ttt gag tec cgt tct get gca cgc cga gca cgc cgc 355 
His Asp Asp Xaa Phe Glu Ser Arg Ser Ala Ala Arg Arg Ala Arg Arg 
70 75 80 85 

aac cgt cag cgc cag ate cac cgc gat ggc gat gac aat gcg aat gca 403 
Asn Arg Gin Arg Gin lie His Arg Asp Gly Asp Asp Asn Ala Asn Ala 
90 95 100 

aac aca gag tct gag cag aac acc cct gec cag aac gca acc gca cag 451 
Asn Thr Glu Ser Glu Gin Asn Thr Pro Ala Gin Asn Ala Thr Ala Gin 
105 110 115 

get gag tct gag cag act gca get cct gca cag get gaa gca get gag 499 
Ala Glu Ser Glu Gin Thr Ala Ala Pro Ala Gin Ala Glu Ala Ala Glu 
120 125 130 

cag aac cag aac gat aac age gag tec tec gag aac cgc age gat aac 547 
Gin Asn Gin Asn Asp Asn Ser Glu Ser Ser Glu Asn Arg Ser Asp Asn 
135 140 145 

tac cgc aac aac aat cgt cgt tec cgc aac aac egg aac aat cgc aat 595 
Tyr Arg Asn Asn Asn Arg Arg Ser Arg Asn Asn Arg Asn Asn Arg Asn 
150 155 160 165 

tac cgc gat aac aac gag tec tct gat aat gca gga cag tec age aat 643 
Tyr Arg Asp Asn Asn Glu Ser Ser Asp Asn Ala Gly Gin Ser Ser Asn 
i7 ° 175 180 

gat gat gee gac aac aat cag gca egg tct gag gac aat aac gac gat 691 
Asp Asp Ala Asp Asn Asn Gin Ala Arg Ser Glu Asp Asn Asn Asp Asp 
185 190 195 

cgc cgt tct cgt aat aac cgt aac aac gac cgc aat gat cgt aac gat 739 
Arg Arg Ser Arg Asn Asn Arg Asn Asn Asp Arg Asn Asp Arg Asn Asp 
200 205 210 

cgc aat gac cgc gac aac gac gac aac gat gat cgc cgc aac cgt cgc 787 
Arg Asn Asp Arg Asp Asn Asp Asp Asn Asp Asp Arg Arg Asn Arq Arq 
215 220 225 

gga cgc cgc aat cgc cgt gga ncn gca acg acc gta acg ate gcg aca 835 
Gly Arg Arg Asn Arg Arg Gly Xaa Ala Thr Thr Val Thr He Ala Thr 
230 2 35 240 245 

acc gag ata acc ggg ata acc gcg aca aca gca acg atg gcg aca aca 883 
Thr Glu He Thr Gly He Thr Ala Thr Thr Ala Thr Met Ala Thr Thr 
25 0 255 260 

acc age aag atn gag net gca gca ggt age agg cat cct gga cat cgt 931 
Thr Ser Lys Xaa Glu Xaa Ala Ala Gly Ser Arg His Pro Gly His Arg 
265 270 275 



BGI-127CP 
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gga cca taacgtcgca ttcgtgcgca cca acn 
Gly Pro y60 



<210> 424 
<211> 279 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 424 

Val Asp Xaa Ser Arg Val Thr Thr Thr Ala Thr Thr Pro Glu Pro Ala 
1 5 10 15 

Ala Pro Ala Gin Ser Gin Pro Ala Glu Ala Gin Pro Ala Gin Thr Gin 
20 25 30 

Ala Ala Gin Gin Glu Glu Leu Pro Val Ala Ala Lys Glu Ser Ala Pro 
35 40 45 

Ala Thr Glu Asn Thr Gin Gly Gin Xaa Gin Gly Gin Ala Gin Gly Xaa 
50 55 60 



Ala Gin Gly Asp Glu His Asp Asp Xaa Phe Glu Ser Arg Ser Ala Ala 

70 75 80 



Arg Arg Ala Arg Arg Asn Arg Gin Arg Gin He His Arg Asp Gly Asp 
85 90 95 

Asp Asn Ala Asn Ala Asn Thr Glu Ser Glu Gin Asn Thr Pro Ala Gin 
100 105 110 

Asn Ala Thr Ala Gin Ala Glu Ser Glu Gin Thr Ala Ala Pro Ala Gin 
115 120 125 

Ala Glu Ala Ala Glu Gin Asn Gin Asn Asp Asn Ser Glu Ser Ser Glu 
130 135 14Q 

Asn Arg Ser Asp Asn Tyr Arg Asn Asn Asn Arg Arg Ser Arg Asn Asn 
145 150 155 i6o 

Arg Asn Asn Arg Asn Tyr Arg Asp Asn Asn Glu Ser Ser Asp Asn Ala 
165 17 0 1?5 

Gly Gin Ser Ser Asn Asp Asp Ala Asp Asn Asn Gin Ala Arg Ser Glu 
180' i 8 5 19Q 



Asp Asn Asn Asp Asp Arg Arg Ser Arg Asn Asn Arg Asn Asn Asp Arg 
195 200 205 

Asn Asp Arg Asn Asp Arg Asn Asp Arg Asp Asn Asp Asp Asn Asp Asp 

^ 1U 215 ??n 



Arg Arg Asn Arg Arg Gly Arg Arg Asn Arg Arg Gly Xaa Ala Thr Thr 



225 230 ■ 235 



240 



Val Thr He Ala Thr Thr Glu He Thr Gly He Thr Ala Thr Thr Ala 
245 250 255 



Thr Met Ala Thr Thr Thr Ser Lys 



ys Xaa Glu Xaa Ala Ala Gly Ser Arg 
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260 265 

His Pro Gly His Arg Gly Pro 
275 



270 



<210> 425 
<211> 507 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (484) 

<223> FRXA01724 



<400> 425 

gcgacaaccg agataaccgg gataaccgcg acaacagcaa cgatggcgac aacaaccagc 60 

aagatngagn ctgcagcagg tagcaggcat cctggacatc gtg gac cat aac gtc 115 

Val Asp His Asn Val 
1 5 



11° r? 3CC aCC g9t taC Cac 9=t gca cct tct gac gtg ttt 

Ala Phe val Arg Thr Thr Gly Tyr His Ala Ala Pro Ser Asp Val Phe 



15 20 



25 30 



35 



He Glu r?v f ? Cag 9gt ggt ggC aac cac aac 

He Glu Gly Gin Val Arg Met Asn Gin Gly Gly Gly Asn His Asn Asn 

40 45 



50 



h^ r?f, A gc aac ^ gt cag aag tac aac aac ttg gt g c ? c gag at g 

His Gly Arg Asn Arg Gin Lys Tyr Asn Asn Leu Val Arg Val Glu Met 

55 60 



65 



163 



5*? tl c aac ^ ag T ctg atc cgc cgt atg ggt ctt c ^ tcc ggt gac g CC 211 

Val Ser Asn Gin Leu He Arg Arg Met Gly Leu Arg Ser Gly Asp Ala 



259 



307 



ff n 30 ^ Ctt ° Ct gCt 939 ga g act ^ aac <=gt cct gag ttc ggc 355 
Val Asn Gly Leu Pro Ala Glu Glu Thr Arg Asn Arg Pro Glu Phe Glv 

70 75 80 8 i 

ftl r Ctg n Ct Ctg taC CCg aaC Cag cgt cfc g ^ ttg gaa act gag 403 

Lys Leu Thr Pro Leu Tyr Pro Asn Gin Arg Leu Arg Leu Glu Thr Glu 

90 95 100 

cag aag att ctt acc act cgt gtg atc gac ttg atc atg cct att ggt 451 
Gin Lys He Leu Thr Thr Arg Val He Asp Leu He Met Pro He ciy 
105 110 115 

Lvs Glv Gin fJ pk" t9t gtC gCC aCC taaggctggt aagaccacga 504 

Lys Gly Gin Leu Cys Phe Asp Cys Val Ala Thr 

120 125 

tcc 

507 



<210> 426 
<211> 128 
<212> PRT 
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<213> Corynebacteriura glutamicum 
<400> 426 

Val Asp His Asn Val Ala Phe Val Arg Thr Thr Gly Tyr His Ala Ala 

5 10 15 

Pro Ser Asp Val Phe Val Ser Asn Gin Leu He Arg Arg Met Gly Leu 
20 25 30 

Arg Ser Gly Asp Ala He Glu Gly Gin Val Arg Met Asn Gin Gly Gly 
35 40 45 

Gly Asn His Asn Asn His Gly Arg Asn Arg Gin Lys Tyr Asn Asn Leu 
50 55 60 

Val Arg Val Glu Met Val Asn Gly Leu Pro Ala Glu Glu Thr Arg Asn 
65 ™ 75 so 

Arg Pro Glu Phe Gly Lys Leu Thr Pro Leu Tyr Pro Asn Gin Arg Leu 
85 90 95 

Arg Leu Glu Thr Glu Gin Lys He Leu Thr Thr Arg Val He Asp Leu 
100 105 HO 

He Met Pro He Gly Lys Gly Gin Leu Cys Phe Asp Cys Val Ala Thr 
115 120 125 



<210> 427 

<211> 330 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (307) 

<223> RXN01725 

<400> 427 

ctgtacccga accagcgtct gcgtttggaa actgagcaga agattcttac cactcgtgtg 60 

atcgacttga tcatgcctat tggtaaggga cagctgtgct ttg att gtg teg cca 115 

Leu He Val Ser Pro 
1 5 

cct aag get ggt aag acc acg ate ctg cag aac att gcg aac get att 163 
Pro Lys Ala Gly Lys Thr Thr He Leu Gin Asn He Ala Asn Ala He 
10 15 20 

o CC ^° ° Ca gag tg ° taC Ctc atg gtt gtt ttg gat gag 211 

Ser Thr Asn Asn Pro Glu Cys Tyr Leu Met Val Val Leu Val Asp Glu 

25 30 35 

cgt ccg aaa gaa gtt act gat atg cag cgc tec gtc aac ggc gaa gtg 259 
Arg Pro -Lys Glu Val Thr Asp Met Gin Arg Ser Val Asn Gly Glu Val 
40 45 50 

att tct tct act ttc gat cgt cca cca tea gag cac act gcg gtt get 307 



BGI-127CP _ 55g . 

He Ser Ser Thr Phe Asp Arg Pro Pro Ser Glu His Thr Ala VaT Ala 
55 60 65 

tgagctggcg attgagcgtg cga 330 

<210> 428 
<211> 69 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 428 

Leu He Val Ser Pro Pro Lys Ala Gly Lys Thr Thr He Leu Gin Asn 
1 5 10 15 

He Ala Asn Ala He Ser Thr Asn Asn Pro Glu Cys Tyr Leu Met Val 
20 25 30 

Val Leu Val Asp Glu Arg Pro Lys Glu Val Thr Asp Met Gin Arg Ser 
35 40 45 

Val Asn Gly Glu Val He Ser Ser Thr Phe Asp Arg Pro Pro Ser Glu 
50 55 



60 



His Thr Ala Val Ala 
65 



<210> 429 
<211> 231 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (208) 

<223> FRXA01725 



<400> 429 

tgattgtgtc gccacctaag gctggtaaga ccacgatcct gcagaaacat tgcgaacgct 60 

atttccacca acaacccaga gtgctacctc atggcttgtt ttg gtt gat gag cgt 115 

Leu Val Asp Glu Arg 
1 5 

ccg aaa gaa gtt act gat atg cag cgc tec gtc aac ggc gaa gtg att 163 
Pro Lys Glu Val Thr Asp Met Gin Arg Ser Val Asn Gly Glu Val lie 
10 15 20 



tct tct act ttc gat cgt cca cca tea gag cac act gcg gtt get 
Ser Ser Thr Phe Asp Arg Pro Pro Ser Glu His Thr Ala Val Ala 
25 30 35 



208 



tgagctggcg attgagcgtg cga 231 



<210> 430 
<211> 36 
<212> PRT 

<213> Corynebacterium glutamicum 



BGI-127CP . 559 . 

<400> 430 

Leu Val Asp Glu Arg Pro Lys Glu Val Thr Asp Met Gin Arg Ser Val 

1 5 10 15 

Asn Gly Glu Val He Ser Ser Thr Phe Asp Arg Pro Pro Ser Glu His 
20 25 30 

Thr Ala Val Ala 
35 



<210> 431 
<211> 696 
<212> DNA 

<213> Corynebacterium glutamic™ 

<220> 

<221> CDS 

<222> (101) . . (673) 

<223> RXA01726 

<400> 431 

gttgatgagc gtccgaaaga agttactgat atgcagcgct ccgtcaacgg cgaagtgatt 60 

tcttctactt tcgatcgtcc accatcagag cacactgcgg ttg ctt gag ctg gcg 115 

Leu Leu Glu Leu Ala 
1 5 

Tl r? 9 ^ f 39 CgC Ctg gtg gag Cag ggc ca 9 9 ac 9 tc 9" gtt 163 

He Glu Arg Ala Lys Arg Leu Val Glu Gin Gly Gin Asp Val Val Val 

!0 15 20 



ctg ctt gac tec att act cgt ttg ggc cgt gcg tac aac aac age tea 
Leu Leu Asp Ser He Thr Arg Leu Gly Arg Ala Tyr Asn Asn Ser Ser 
25 30 35 

cct gca teg gga cgt att ttg tee ggt ggt gtg gat tec aat gca ctg 
Pro Ala Ser Gly Arg He Leu Ser Gly Gly Val Asp Ser Asn Ala Leu 
40 45 50 

tac ccg ccg aag cgt ttc ttg ggt get get cga aac ate gaa aat ggt 
Tyr Pro Pro Lys Arg Phe Leu Gly Ala Ala Arg Asn He Glu Asn Gly 
55 60 65 



gga tct ttg ace ate ate gca act gee atg gtg gaa ace ggc tct get 
Gly Ser Leu Thr He He Ala Thr Ala Met Val Glu Thr Gly Ser Ala 
70 75 80 8 5 

rf ^k C atC " C 939 gag ttc aa 9 act Sat aac get gag 

Gly Asp Thr Val He Phe Glu Glu Phe Lys Gly Thr Gly Asn Ala Glu 

90 95 100 

ctg aag ctg gat cgt aag ate tct gag cgc cgc gtt ttc cca get gtg 
Leu Lys Leu Asp Arg Lys He Ser Glu Arg Arg Val Phe Pro Ala Val 



105 no 



115 



IT a 3t S Ct tCt ggt 3Ct Cgt aag gac ctg ttg etc aac ccg 

Asp Val Asn Pro Ser Gly Thr Arg Lys Asp Glu Leu Leu Leu Asn Pro 



120 125 



130 



gac gag get cgc att atg cac aag ctg cgt cgt att ctg tct gca ctt 



211 



259 



307 



355 



403 



451 



499 



547 
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Asp Glu Ala Arg He Met His Lys Leu Arg Arg He Leu Ser Ala Leu 
135 140 145 

aSp Asn Gin r?n ir T ttg atC 339 C ^ c ^ «9 aag acc 595 

Asp Asn Gin Gin Ala He Asp Leu Leu He Lys Gin Leu Lys Lys Thr 

155 160 165 

ttl T C g ? 9 " C CtC atg Cag gtt 9 ct tcc get cca atg 643 

Lys Ser Asn Ala Glu Phe Leu Met Gin Val Ala Ser Ser Ala Pro Met 



170 175 



180 



111 G?v ?hr rr gat taC tCC taafc gg^tc gcaggtttct 

AJ.a Gly Thr Glu Lys Glu Glu Asp Tyr Ser 

185 190 



gca 



<210> 432 
<211> 191 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 432 

Leu Leu Glu Leu Ala lie Glu Arg Ala Lys Arg Leu Val Glu Gin Gly 



10 



15 



Gin Asp Val Val Val Leu Leu Asp Ser He Thr Arg Leu Gly Arg Ala 
20 25 30 

Tyr Asn Asn Ser Ser Pro Ala Ser Gly Arg He Leu Ser Gly Gly Val 
35 40 45 

Asp Ser Asn Ala Leu Tyr Pro Pro Lys Arg Phe Leu Gly Ala Ala Arg 

55 60 

Asn He Glu Asn Gly Gly Ser Leu Thr He He Ala Thr Ala Met Val 

70 75 80 

Glu Thr Gly Ser Ala Gly Asp Thr Val He Phe Glu Glu Phe Lys Gly 
85 90 



95 



Thr Gly Asn Ala Glu Leu Lys Leu Asp Arg Lys He Ser Glu Arg Arg 
100 105 no 

Val Phe Pro Ala Val Asp Val Asn Pro Ser Gly Thr Arg Lys Asp Glu 
115 120 125 

Leu Leu Leu Asn Pro Asp Glu Ala Arg He Met His Lys Leu Arg Arg 
JU 135 140 

lie Leu Ser Ala Leu Asp Asn Gin Gin Ala He Asp Leu Leu He Lys 

150 155 160 

Gin Leu Lys Lys Thr Lys Ser Asn Ala Glu Phe Leu Met Gin Val Ala 
165 170 175 

Ser Ser Ala Pro Met Ala Gly Thr Glu Lys Glu Glu Asp Tyr Ser 
180 185 190 



693 



696 
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<210> 433 
<211> 1887 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1887) 
<223> RXA00736 



<400> 433 

get ggc ctg gtg ttt ccg aag gtg cgt aaa cac cgc gat ggc get gca 48 

Ala Gly Leu Val Phe Pro Lys Val Arg Lys His Arg Asp Gly Ala Ala 

1 5 10 



15 



atg ccg ttg gtg gtt att aca gaa acc gat ctg act ggt aac cgt gtt 96 
Met Pro Leu Val Val He Thr Glu Thr Asp Leu Thr Gly Asn Arg Val 
20 25 30 

ggc gat att gca ggg gcg aaa cgt cga cct gca aaa cge cgc aac aag 144 
Gly Asp He Ala Gly Ala Lys Arg Arg Pro Ala Lys Arg Arg Asn Lys 
35 40 45 

gtg gat cct ttg gcg ctg gag cca ggg gat ttg gtg gtt cat gaa acc 192 
Val Asp Pro Leu Ala Leu Glu Pro Gly Asp Leu Val Val His Glu Thr 
50 55 60 

cac ggc att ggt cgt ttt gtg aag atg act gaa cga acc att tct gcg 240 
His Gly He Gly Arg Phe Val Lys Met Thr Glu Arg Thr He Ser Ala 
65 70 75 80 

ggt gat gag acc teg cgc cgt gaa tac att gtg ctg gag tac gcg cca 288 
Gly Asp Glu Thr Ser Arg Arg Glu Tyr He Val Leu Glu Tyr Ala Pro 
85 90 95 

tct aag cgc gga cag ccc ggc gat cag ctg tat gtg ccg atg gat gcg 336 
Ser Lys Arg Gly Gin Pro Gly Asp Gin Leu Tyr Val Pro Met Asp Ala 
100 105 HO 

ctg gat atg etc age cgc tac gtc ggt ggc gag aag ccg acg ctg tec 384 
Leu Asp Met Leu Ser Arg Tyr Val Gly Gly Glu Lys Pro Thr Leu Ser 
115 120 125 

aaa atg ggt ggt tct gac tgg aag aac gee aag aag aag get cgc get 432 
Lys Met Gly Gly Ser Asp Trp Lys Asn Ala Lys Lys Lys Ala Arg Ala 
130 135 14Q 

gee gtg cgt gaa ate gec ggt gag ctg gta gaa etc tac get aag cgc 480 
Ala Val Arg Glu He Ala Gly Glu Leu Val Glu Leu Tyr Ala Lys Arg 
145 150 155 16 0 

caa tec gcg ccg ggt cac ccg ttt gcg ccg gat acg ccg tgg caa aaa 528 
Gin Ser Ala Pro Gly His Pro Phe Ala Pro Asp Thr Pro Trp Gin Lys 
165 170 1 75 

^f 3 gat aa ° ttC CC ° taC gtt 9 a< 3 acc 9 aa 9 ac ca g atg ttg 576 
Glu Met Glu Asp Asn Phe Pro Tyr Val Glu Thr Glu Asp Gin Met Leu 
180 185 190 

gcg ate gat gcg gtc aag gag gac atg gag aaa agt gtc ccc atg gac 624 
Ala He Asp Ala Val Lys Glu Asp Met Glu Lys Ser Val Pro Met Asp 
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195 200 



205 



cgc gtc ate ate ggc gat gtg ggt tat gge aag acg gaa gtg gcg gtg 672 
Arg Val He He Gly Asp Val Gly Tyr Gly Lys Thr Glu Vai Ala Val 
210 215 220 

A?a If! A? 9 pk C f 39 If 9aC ggC aag Ca< ? gta ^ cc 9" etg 720 

Arg Ala Ala Phe Lys Ala Val Gin Asp Gly Lys Gin Val Ala Val Leu 

225 230 235 240 

Sa? p™ tk C tk 9 t" 9 Ctt 909 Cag Cag CaC Cag tcc ac ? tfct 9 aa 9^ 768 
Val Pro Thr Thr Leu Leu Ala Gin Gin His Gin Ser Thr Phe Glu Glu 

245 250 255 

cgt atg act ggt ttc cct gtc acc ate aag gga ttg tea cgc ttt act 81 fi 
Arg Met Thr Gly Phe Pro Val Thr lie Lys 2ly Leu Ser Arg He ?£ 
260 265 270 

teg cct gcg gaa teg egg gag att etc tcc ggt ttg get gca gga tea 864 
Ser Pro Ala Glu Ser Arg Glu lie Leu Ser Gly Leu Ala Ala Gly Ser 
275 280 285 

gtg gat ate gtc ate ggt act cac cgt ttg ctg cag act ggc gtg cag 912 

ooS 16 Val Il& Gly Thr His Ar ?> Leu Leu Gin Thr Gly Val Gin 
290 295 300 

Trn ?f = r Cta C " 9tC att gtg gat ga 9 ca< 3 c 9t ttc ggc 960 

Trp Lys Asn Leu Gly Leu Val He Val Asp Glu Glu Gin Arg Phe Gly 

305 310 315 320 

f 39 ?f g Ca ° 3tC aag gCt Ctg Cgt act cac g^ g a t gtg 100S 
Val Glu His Lys Glu His He Lys Ala Leu Arg Thr His Val Asp Val 

325 330 335 

! tg o CC gCg aCC CCg att CCg cgc acc cfc g gaa atg tcc atg 1056 
Leu Thr Met Ser Ala Thr Pro lie Pro Arg Thr Leu Glu Met Ser Me? 
340 345 350 

rf rf C » 9t ^ atg 3CC aCC atg ctc acc cc g cc g g aa gat cgc 1104 
Ala Gly He Arg Glu Met Thr Thr Met Leu Thr Pro Pro Glu Asp Arg 
355 360 365 

cac cca att ctt acc tat gtg gga ccg tat gaa gac aag cag gtc gcg 1152 
Hxs Pro lie Leu Thr Tyr Val Gly Pro Tyr Glu Asp Lys Gin Val Ala 
370 375 38Q 

Tit lit A g ° n 9t ?? g Ctg Ctg C<3C gat ggC Cag gtc ttt ttc ate 1200 

Ala Ser He Arg Arg Glu Leu Leu Arg Asp Gly Gin Val Phe Phe He 

385 390 395 4Q0 

cac aac aag gtg gca gat att gag aag aag gee cgc gag ate cgc gat 1248 
Hxs Asn Lys Val Ala Asp He Glu Lys Lys Ala Arg Glu He Arg Asp 
405 410 41 5 

eta gtt ccc gaa gee cga gtg gtc gtt gee cac ggc cag atg agt gaa 1296 
Leu Val Pro Glu Ala Arg Val Val Val Ala His Gly Gin Met Ser Glu 
420 425 430 

gag ctg ctg gaa caa acc gtt caa ggt ttc tgg gac cgc gaa tac gat 1344 
Glu Leu Leu Glu Gin Thr Val Gin Gly Phe Trp Asp Arg Glu Tyr Asp 
435 440 445 
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gtg ctg gtg tgt acc acc ate gtg gaa act ggt ctg gat att tec aac 1392 

Val Leu Val Cys Thr Thr lie Val Glu Thr Gly Leu Asp lie Ser Asn 

450 455 460 

gec aac acg ctt ate gtg gaa aat gec cac cac atg ggc ttg tct cag 1440 

Ala Asn Thr Leu lie Val Glu Asn Ala His His Met Gly Leu Ser Gin 

465 470 475 480 

ctg cac cag ctg cgt ggc cgc gtg ggt cgt tec cgt gag cgc ggt tac 1488 

Leu His Gin Leu Arg Gly Arg Val Gly Arg Ser Arg Glu Arg Gly Tyr 
485 490 495 

gec tac ttc ctg tat cca aag ggc gcg aca ctg act gaa atg tec tac 1536 

Ala Tyr Phe Leu Tyr Pro Lys Gly Ala Thr Leu Thr Glu Met Ser Tyr 
500 505 510 

gac cgc ctg gca acg att gee caa aac aat gat ttg ggt gec ggt atg 1584 

Asp Arg Leu Ala Thr lie Ala Gin Asn Asn Asp Leu Gly Ala Gly Met 

515 520 525 

gcg gtt gee atg aag gat ttg gaa atg cgt ggc gec ggc aac gtg ctg 1632 

Ala Val Ala Met Lys Asp Leu Glu Met Arg Gly Ala Gly Asn Val Leu 

530 535 540 

ggt gca gaa caa tea ggc cat ate get ggc gtg ggc ttt gac ctg tac 1680 

Gly Ala Glu Gin Ser Gly His lie Ala Gly Val Gly Phe Asp Leu Tyr 

545 550 555 560 

gtt cgc etc gtc ggc gaa gca gtg gaa gec tac cgc gcg ctg get gat 1728 

Val Arg Leu Val Gly Glu Ala Val Glu Ala Tyr Arg Ala Leu Ala Asp 
565 570 575 

ggc aaa gtt gtt gat ggc acc gtc aag gga cca aag gaa ate cgc gtg 1776 

Gly Lys Val Val Asp Gly Thr Val Lys Gly Pro Lys Glu lie Arg Val 
580 585 590 

gac ctt ccc gtg gat gec cac att ccc gaa aag tac ate aac gee gag 1824 

Asp Leu Pro Val Asp Ala His lie Pro Glu Lys Tyr lie Asn Ala Glu 

595 600 605 

cgt ctg cgt ctg gaa ate tac cgc aag etc gcg cag tec gaa teg gaa 1872 

Arg Leu Arg Leu Glu lie Tyr Arg Lys Leu Ala Gin Ser Glu Ser Glu 

610 615 620 

gtg gat ctg cgc ctt 1887 

Val Asp Leu Arg Leu 

625 



<210> 434 
<211> 629 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 434 

Ala Gly Leu Val Phe Pro Lys Val Arg Lys His Arg Asp Gly Ala Ala 
15 10 15 

Met Pro Leu Val Val lie Thr Glu Thr Asp Leu Thr Gly Asn Arg Val 
20 25 30 
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Gly Asp lie Ala Gly Ala Ly S Arg Arg Pro Ala Lys Arg Arg Asn Lys 
35 40 45 

Val Asp Pro Leu Ala Leu Glu Pro Gly Asp Leu Val Val His Glu Thr 
50 55 60 

His Gly lie Gly Arg Phe Val Lys Met Thr Glu Arg Thr He Ser Ala 
65 70 75 80 

Gly Asp Glu Thr Ser Arg Arg Glu Tyr He Val Leu Glu Tyr Ala Pro 
85 90 95 

Ser Lys Arg Gly Gin Pro Gly Asp Gin Leu Tyr Val Pro Met Asp Ala 
100 105 HO 

Leu Asp Met Leu Ser Arg Tyr Val Gly Gly Glu Lys Pro Thr Leu Ser 
115 120 125 

Lys Met Gly Gly Ser Asp Trp Lys Asn Ala Lys Lys Lys Ala Arg Ala 
130 135 14Q 

Ala Val Arg Glu He Ala Gly Glu Leu Val Glu Leu Tyr Ala Lys Arg 
145 150 155 i 6 o 

Gin Ser Ala Pro Gly His Pro Phe Ala Pro Asp Thr Pro Trp Gin Lys 
165 170 175 

Glu Met Glu Asp Asn Phe Pro Tyr Val Glu Thr Glu Asp Gin Met Leu 



180 



185 



190 



Ala He Asp Ala Val Lys Glu Asp Met Glu Lys Ser Val Pro Met Asp 
195 200 one 



205 



Arg Val He He Gly Asp Val Gly Tyr Gly Lys Thr Glu Val Ala Val 
210 215 220 

Arg Ala Ala Phe Lys Ala Val Gin Asp Gly Lys Gin Val Ala Val Leu 
225 230 235 24Q 

Val Pro Thr Thr Leu Leu Ala Gin Gin His Gin Ser Thr Phe Glu Glu 
245 250 255 

Arg Met Thr Gly Phe Pro Val Thr He Lys Gly Leu Ser Arg Phe Thr 
260 265 



270 



Ser Pro Ala Glu Ser Arg Glu He Leu 



275 



280 



Ser Gly Leu Ala Ala Gly Se 
285 



Val ™£ 116 Val 118 Gly Thr His Ar< 3 Leu Le u Gin Thr Gly Val Gin 
290 295 



300 



Trp Lys Asn Leu Gly Leu Val He Val Asp Glu Glu Gin Arg Phe Gly 
305 3 i n t c 

Jiu 315 320 



Val Glu His Lys Glu His He Lys Ala Leu Arg Thr His Val Asp Val 

325 330 33 5 

Leu Thr Met Ser Ala Thr Pro He Pro Arg Thr Leu Glu Met Ser Met 

340 345 35Q 
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Ala Gly lie Arg Glu Met Thr Thr Met Leu Thr Pro Pro Glu Arg 
355 360 3 6 5 

His Pro He Leu Thr Tyr Val Gly Pro Tyr Glu Asp Lys Gin Val Ala 
370 375 380 

Ala Ser He Arg Arg Glu Leu Leu Arg Asp Gly Gin Val Phe Phe lie 

390 395 40Q 

His Asn Lys Val Ala Asp He Glu Lys Lys Ala Arg Glu He Arg Asp 
405 410 4 15 

Leu Val Pro Glu Ala Arg Val Val Val Ala His Gly Gin Met Ser Glu 
420 425 430 

Glu Leu Leu Glu Gin Thr Val Gin Gly Phe Trp Asp Arg Glu Tyr Asp 
435 440 445 

Val Leu Val Cys Thr Thr He Val Glu Thr Gly Leu Asp He Ser Asn 
450 455 460 

Ala Asn Thr Leu He Val Glu Asn Ala His His Met Gly Leu Ser Gin 
465 470 475 480 

Leu His Gin Leu Arg Gly Arg Val Gly Arg Ser Arg Glu Arg Gly Tyr 
485 490 495 

Ala Tyr Phe Leu Tyr Pro Lys Gly Ala Thr Leu Thr Glu Met Ser Tyr 
500 505 51Q 

Asp Arg Leu Ala Thr He Ala Gin Asn Asn Asp Leu Gly Ala Gly Met 
515 520 525 

Ala Val Ala Met Lys Asp Leu Glu Met Arg Gly Ala Gly Asn Val Leu 
530 535 54Q 

Gly Ala Glu Gin Ser Gly His lie Ala Gly Val Gly Phe Asp Leu Tyr 
545 550 555 560 

Val Arg Leu Val Gly Glu Ala Val Glu Ala Tyr Arg Ala Leu Ala Asp 
565 570 575 

Gly Lys Val Val Asp Gly Thr Val Lys Gly Pro Lys Glu He Arg Val 
580 585 59Q 

Asp Leu Pro Val Asp Ala His He Pro Glu Lys Tyr lie Asn Ala Glu 
595 600 605 

Arg Leu Arg Leu Glu He Tyr Arg Lys Leu Ala Gin Ser Glu Ser Glu 
610 615 620 

Val Asp Leu Arg Leu 
625 



<210> 435 
<211> 1116 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 



BGM27CP ^ . 566 . 

<221> CDS 

<222> (101) . . (1093) 
<223> RXN00737 

<400> 435 

tcgatatggt ggccaagcgc ggtgatttgc ctacccgcgg tgcattttga tattttcccc 60 

accacattgg attatccggt gcgtgtggag ttctggggcg atg aag gtc tct gac 115 

Met Lys Val Ser Asp 
1 5 

att agg cag ttc tct gtc gcc gat cag cgc acc att cca gaa ate acc 163 
lie Arg Gin Phe Ser Val Ala Asp Gin Arg Thr He Pro Glu He Thr 
10 15 20 

ate aag age att gag att ttc ccg gca egg gaa ttg etc att act gaa 211 
He Lys Ser He Glu He Phe Pro Ala Arg Glu Leu Leu He Thr Glu 
25 30 35 

gaa gtg gca teg cgt gcg gag tct ctt att tct aag cac ccg ggc aac 259 
Glu Val Ala Ser Arg Ala Glu Ser Leu He Ser Lys His Pro Gly Asn 
40 45 50 

ccg acg ctt gtg gag atg ctg teg agg att gcg gat tec caa gat qtt 307 
Pro Thr Leu Val Glu Met Leu Ser Arg He Ala Asp Ser Gin Asp Val 
55 60 65 

gat ggc atg gag gcg ttg att ccg gcg ctg acg gat acg ccg atg gtt 355 
Asp Gly Met Glu Ala Leu He Pro Ala Leu Thr Asp Thr Pro Met Val 
70 7 5 80 85 

ccg atg ctg gag etc atg ccg gaa aac acc cat gtg ttg gtg att get 403 
Pro Met Leu Glu Leu Met Pro Glu Asn Thr His Val Leu Val lie Ala 
90 95 100 

ccg gag aag gtg cgc cga cgc att gcg gat ctg gaa gca acc gat get 451 
Pro Glu Lys Val Arg Arg Arg He Ala Asp Leu Glu Ala Thr Asp Ala 
105 HO 115 

gag ttt ttg atg get ggt tgg gaa gca get gcg atg ggt get gat ggt 4 99 
Glu Phe Leu Met Ala Gly Trp Glu Ala Ala Ala Met Gly Ala Asp Gly 
120 125 130 

cca gtg get gcg gaa ggc ctg gac ttg gaa get tct age tat cgc agt 547 
Pro Val Ala Ala Glu Gly Leu Asp Leu Glu Ala Ser Ser Tyr Arg Ser 
135 140 145 

tat gaa agt ttg gag gtt tct gcg teg aaa age gat gtg cgt tgg tgg 595 
Tyr Glu Ser Leu Glu Val Ser Ala Ser Lys Ser Asp Val Arg Trp Trp 
150 155 160 i 6 5 

* Ct " C 9^ ccg ccg ggc atg ttt gag gcc teg gag gag gcg acg ctg 643 
Thr Phe Ala Pro Pro Gly Met Phe Glu Ala Ser Glu Glu Ala Thr Leu 
170 175 180 

ccg ctt gat ttt gaa gcc ggg ccg gcg ccg cgc ggt gag ctg ccg aag 691 
Pro Leu Asp Phe Glu Ala Gly Pro Ala Pro Arg Gly Glu Leu Pro Lys 
185 190 195 

ate gat gcg atg atg gcg cag ctg ctt gcg cac aca acc ggc ggt ggg 739 
He Asp Ala Met Met Ala Gin Leu Leu Ala His Thr Thr Gly Gly Gly 
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200 205 



210 



egg get gcg ttt ate gcg ccg acc caa ggt gcg att aag cgc atg gtc 787 
Arg Ala Ala Phe He Ala Pro Thr Gin Gly Ala He Lys Arg Met Val 
215 220 225 

gat cgt ttc gcg gaa aag ggc att ccc acc cat gtg gcg acc ccg ggt 835 
Asp Arg Phe Ala Glu Lys Gly He Pro Thr His Val Ala Thr Pro Gly 
230 235 240 245 

tgg gag cca acg cct ggt caa gtg act ctt tat cat gcg ctg age cat 883 
Trp Glu Pro Thr Pro Gly Gin Val Thr Leu Tyr His Ala Leu Ser His 
250 255 260 

get ggc ctg gtg ttt ccg aag gtg cgt aaa cac cgc gat ggc get gca 931 
Ala Gly Leu Val Phe Pro Lys Val Arg Lys His Arg Asp Gly Ala Ala 
265 270 275 

atg ccg ttg gtg gtt att aca gaa acc gat ctg act ggt aac cgt gtt 979 
Met Pro Leu Val Val He Thr Glu Thr Asp Leu Thr Gly Asn Arg Val 
280 285 290 

ggc gat att gca ggg cga aac gtc gac ctg caa aac gee gca aca agg 1027 
Gly Asp He Ala Gly Arg Asn Val Asp Leu Gin Asn Ala Ala Thr Arq 
295 300 305 

tgg ate ctt tgg cgc tgg age cag ggg att tgg tgg ttc atg aaa ccc 1075 
Trp He Leu Trp Arg Trp Ser Gin Gly He Trp Trp Phe Met Lys Pro 
310 315 320 325 

acg gca ttg gtc gtt ttg tgaagatgac tgaacgaacc att nu 
Thr Ala Leu Val Val Leu 
330 



<210> 436 
<211> 331 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 436 

Met Lys Val Ser Asp He Arg Gin Phe Ser Val Ala Asp Gin Arg Thr 
1 5 10 15 

He Pro Glu He Thr He Lys Ser He Glu He Phe Pro Ala Arg Glu 
20 25 30 

Leu Leu He Thr Glu Glu Val Ala Ser Arg Ala Glu Ser Leu He Ser 
35 40 45 

Lys His Pro Gly Asn Pro Thr Leu Val Glu Met Leu Ser Arg He Ala 
50 55 60 

Asp Ser Gin Asp Val Asp Gly Met Glu Ala Leu He Pro Ala Leu Thr 
65 7 0 75 80 

Asp Thr Pro Met Val Pro Met Leu Glu Leu Met Pro Glu Asn Thr His 
85 90 95 

Val Leu Val He Ala Pro Glu Lys Val Arg Arg Arg He Ala Asp Leu 
!00 105 HO 
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Glu Ala Thr Asp Ala Glu Phe Leu Met Ala Gly Trp Glu Ala Ala Ala 
115 120 125 

Met Gly Ala Asp Gly Pro Val Ala Ala Glu Gly Leu Asp Leu Glu Ala 
130 135 140 

Ser Ser Tyr Arg Ser Tyr Glu Ser Leu Glu Val Ser Ala Ser Lys Ser 
145 150 155 160 

Asp Val Arg Trp Trp Thr Phe Ala Pro Pro Gly Met Phe Glu Ala Ser 
16 5 170 175 

Glu Glu Ala Thr Leu Pro Leu Asp Phe Glu Ala Gly Pro Ala Pro Arq 
180 185 19Q 

Gly Glu Leu Pro Lys He Asp Ala Met Met Ala Gin Leu Leu Ala His 
195 200 205 

Thr Thr Gly Gly Gly Arg Ala Ala Phe He Ala Pro Thr Gin Gly Ala 
210 215 220 

O lit ^ A ^ Met Val ASP Arg Phe Ala Glu Gly He Pro Thr His 

5 230 235 240 

m Val Ala Thr Pro Gly Trp Glu Pro Thr Pro Gly Gin Val Thr Leu Tyr 

S 245 250 255 

ffi His Ala Leu Ser His Ala Gly Leu Val Phe Pro Lys Val Arg Lys His 
W 260 265 270 

- Arg Asp Gly Ala Ala Met Pro Leu Val Val He Thr Glu Thr Asp Leu 
O 275 280 285 

2; Thr Asn Arg Val Gly Asp He Ala Gly Arg Asn Val Asp Leu Gin 

290 295 300 

g Asn Ala Ala Thr Arg Trp He Leu Trp Arg Trp Ser Gin Gly lie Trp 
O 305 310 315 320 

Trp Phe Met Lys Pro Thr Ala Leu Val Val Leu 
325 330 



<210> 437 
<211> 480 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (480) 

<223> FRXA00737 



<400> 437 

cac ccg ggc aac ccg acg ctt gtg 
His Pro Gly Asn Pro Thr Leu Val 
1 5 

tec caa gat gtt gat ggc atg gag 
Ser Gin Asp Val Asp Gly Met Glu 



gag atg ctg teg agg att gcg gat 48 
Glu Met Leu Ser Arg He Ala Asp 
10 15 

gcg ttg att ccg gcg ctg acg gat 96 
Ala Leu He Pro Ala Leu Thr Asp 
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20 25 30 

acg ccg atg gtt ccg atg ctg gag etc atg ccg gaa aac acc cat gtg 144 
Thr Pro Met Val Pro Met Leu Glu Leu Met Pro Glu Asn Thr His Val 
35 40 45 

ttg gtg att get ccg gag aag gtg cgc cga cgc att gcg gat ctg gaa 192 
Leu Val He Ala Pro Glu Lys Val Arg Arg Arg He Ala Asp Leu Glu 
50 55 60 

gca acc gat get gag ttt ttg atg get ggt tgg gaa gca get gcg atg 240 
Ala Thr Asp Ala Glu Phe Leu Met Ala Gly Trp Glu Ala Ala Ala Met 
65 70 75 80 

ggt get gat ggt cca gtg get gcg gaa ggc ctg gac ttg gaa get tct 288 
Gly Ala Asp Gly Pro Val Ala Ala Glu Gly Leu Asp Leu Glu Ala Ser 
85 90 95 

age tat cgc agt tat gaa agt ttg gag gtt tct gcg teg aaa age gat 336 
Ser Tyr Arg Ser Tyr Glu Ser Leu Glu Val Ser Ala Ser Lys Ser Asp 
100 105 110 

gtg cgt tgg tgg act ttc gcg ccg ccg ggc atg ttt gag gee teg gag 384 
Val Arg Trp Trp Thr Phe Ala Pro Pro Gly Met Phe Glu Ala Ser Glu 
115 120 125 

gag gcg acg ctg ccg ctt gat ttt gaa gee ggg ccg gcg ccg cgc ggt 432 
Glu Ala Thr Leu Pro Leu Asp Phe Glu Ala Gly Pro Ala Pro Arg Gly 
130 135 140 

gag ctg ccg aag ate gat gcg atg atg gcg cag ctg ctt gcg cac aca 480 
Glu Leu Pro Lys He Asp Ala Met Met Ala Gin Leu Leu Ala His Thr 
145 150 155 160 

<210> 438 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 438 

His Pro Gly Asn Pro Thr Leu Val Glu Met Leu Ser Arg He Ala Asp 
1 5 10 15 

Ser Gin Asp Val Asp Gly Met Glu Ala Leu He Pro Ala Leu Thr Asp 
20 25 30 

Thr Pro Met Val Pro Met Leu Glu Leu Met Pro Glu Asn Thr His Val 
35 40 45 

Leu Val He Ala Pro Glu Lys Val Arg Arg Arg He Ala Asp Leu Glu 
50 55 60 

Ala Thr Asp Ala Glu Phe Leu Met Ala Gly Trp Glu Ala Ala Ala Met 
65 70 75 80 

Gly Ala Asp Gly Pro Val Ala Ala Glu Gly Leu Asp Leu Glu Ala Ser 
85 90 95 

Ser Tyr Arg Ser Tyr Glu Ser Leu Glu Val Ser Ala Ser Lys Ser Asp 
100 105 HO 
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Val Arg Trp Trp Thr Phe Ala Pro 
115 120 

Glu Ala Thr Leu Pro Leu Asp Phe 
130 135 

Glu Leu Pro Lys lie Asp Ala Met 
145 iso 



- 570- 




Pro Gly Met Phe Glu Ala Ser Glu 
125 

Glu Ala Gly Pro Ala Pro Arg Gly 
140 

Met Ala Gin Leu Leu Ala His Thr 

155 160 



<210> 439 
<211> 928 
<212> DNA 

<213> Corynebacterium glut amicum 

<220> 

<221> CDS 

<222> (101) . . (928) 

<223> RXN01872 

<400> 439 

attgcttggc tcatggagtt catcatgcgc caacagcaaa tattagtaaa atgttagaaa 60 

tagctgtttt tgattcactt tgtgcatgta ggctgtgacc atg ggc aac gac ggc 115 

Met Gly Asn Asp Gly 
1 5 

gga gac ctg cga ate gac gac eta cgc age ttc att tea gtc get caa 163 
Gly Asp Leu Arg He Asp Asp Leu Arg Ser Phe He Ser Val Ala Gin 
10 15 20 

tea ggc cac eta acc gaa act gec caa aga tta ggc ate ccg cag ccc 211 
Ser Gly His Leu Thr Glu Thr Ala Gin Arg Leu Gly He Pro Gin Pro 
25 30 35 

aca ctt tec aga cga ate age cga gtg gaa aaa cac gca ggc acc cca 259 
Thr Leu Ser Arg Arg He Ser Arg Val Glu Lys His Ala Gly Thr Pro 
40 45 50 

ctt ttc gac cgc gec ggc cgc aaa etc gtc etc aac caa cga ggc cac 307 
Leu Phe Asp Arg Ala Gly Arg Lys Leu Val Leu Asn Gin Arg Gly His 
55 60 65 

gec ttc etc aac cac gee age gee ate gtc gca gaa ttc aac tec gec 355 
Ala Phe Leu Asn His Ala Ser Ala He Val Ala Glu Phe Asn Ser Ala 
70 7 5 80 85 

gca act gaa ate aaa cgc etc atg gac cca gaa aaa ggc aca ate cga 403 
Ala Thr Glu He Lys Arg Leu Met Asp Pro Glu Lys Gly Thr He Arg 
90 95 100 



ctg gac ttc atg cat tec ttg ggc act tgg atg gtc ccc gaa ctt ate 
Leu Asp Phe Met His Ser Leu Gly Thr Trp Met Val Pro Glu Leu He 
105 HO H5 



451 



cga aca ttc cgc gee gaa cac ccc aac gta gaa ttc caa etc cac caa 499 
Arg Thr Phe Arg Ala Glu His Pro Asn Val Glu Phe Gin Leu His Gin 
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120 125 130 

Til lit IT T C Ct9 Cgt gtt " g gCt 9 at ? aa act 9ac 

Ala Ala Ala Met Leu Leu Val Asp Arg Val Leu Ala Asp Glu Thr Asp 
135 140 145 

l^u Tt T tta ? gc ccc aaa cct gcc gag gtt acc tct "a ggg 

Leu Ala Leu Val Gly Pro Lys Pro Ala Glu Val Gly Thr Ser Leu Gly 
150 155 160 16 Y 5 

T-rn T g r Ctg Cgt ° aa Cga Ctt gCC Cta ^ct gtt ccc gca gat 

Trp Ala Pro Leu Leu Arg Gin Arg Leu Ala Leu Ala Val Pro Ala Asp 

170 175 180 

cac egg ctt gcc tec ttt tct ggc caa gga gaa ttg ccg ttg att act 
His Arg Leu Ala Ser Phe Ser Gly Gin Gly Glu Leu Pro Leu lie Thr 
185 190 195 

111 g ? g g f a g f a CCt ttc ^tg gcg atg cga gca ggt ttc ggc acc cga 
Ala Ala Glu Glu Pro Phe Val Ala Met Arg Ala Gly Phe Gly Thr Arg 
2 °0 205 210 

etc etc atg gat gca tta gcc gaa gaa gcc ggt ttt gtt ccc aat gtg 
Leu Leu Met Asp Ala Leu Ala Glu Glu Ala Gly Phe Val Pro Asn Val 
215 220 225 

V^ Ph! rr c CC T g CtC aCC aCC gtC gca ctt 9 tc a gc gca 

Val Phe Glu Ser Met Glu Leu Thr Thr Val Ala Gly Leu Val Ser Ala 

230 235 240 245 

ggt etc ggc gtt ggt gtg gtt ccg atg gat gat ccc tac ctt tec aca 
Gly Leu Gly Val Gly Val Val Pro Met Asp Asp Pro Tyr Leu Ser Thr 
250 255 260 

TJ rT a ^ c w tg caa cgc cca ctt agt CCa ccc 9 ct tat a gg gaa 

Val Gly He Val Gin Arg Pro Leu Ser Pro Pro Ala Tyr Arg Glu 
265 270 275 

<210> 440 
<211> 276 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 440 

Met Gly Asn Asp Gly Gly Asp Leu Arg He Asp Asp Leu Arg Ser Phe 
1 5 10 15 

He Ser Val Ala Gin Ser Gly His Leu Thr Glu Thr Ala Gin Arg Leu 
20 25 30 

Gly He Pro Gin Pro Thr Leu Ser Arg Arg He Ser Arg Val Glu Lys 
35 40 45 

His Ala Gly Thr Pro Leu Phe Asp Arg Ala Gly Arg Lys Leu Val Leu 
50 55 60 

Asn Gin Arg Gly His Ala Phe Leu Asn His Ala Ser Ala He Val Ala 
65 70 75 80 

Glu Phe Asn Ser Ala Ala Thr Glu He Lys Arg Leu Met Asp Pro Glu 



547 



595 



643 



691 



739 



787 



835 



883 



928 
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85 90 



95 



Lys Gly Thr He Arg Leu Asp Phe Met His Ser Leu Gly Thr Trp Met 
100 105 HO 

Val Pro Glu Leu He Arg Thr Phe Arg Ala Glu His Pro Asn Val Glu 
115 120 125 

Phe Gin Leu His Gin Ala Ala Ala Met Leu Leu Val Asp Arg Val Leu 
130 135 14Q 

Ala Asp Glu Thr Asp Leu Ala Leu Val Gly Pro Lys Pro Ala Glu Val 
145 150 155 160 

Gly Thr Ser Leu Gly Trp Ala Pro Leu Leu Arg Gin Arg Leu Ala Leu 
165 170 175 

Ala Val Pro Ala Asp His Arg Leu Ala Ser Phe Ser Gly Gin Gly Glu 
180 185 190 

Leu Pro Leu He Thr Ala Ala Glu Glu Pro Phe Val Ala Met Arg Ala 
195 200 205 

Gly Phe Gly Thr Arg Leu Leu Met Asp Ala Leu Ala Glu Glu Ala Gly 
210 215 220 

Phe Val Pro Asn Val Val Phe Glu Ser Met Glu Leu Thr Thr Val Ala 
225 230 235 240 

Gly Leu Val Ser Ala Gly Leu Gly Val Gly Val Val Pro Met Asp Asp 
245 250 255 

Pro Tyr Leu Ser Thr Val Gly He Val Gin Arg Pro Leu Ser Pro Pro 
260 265 270 

Ala Tyr Arg Glu 
275 



<210> 441 
<211> 865 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (865) 

<223> FRXA01872 

<400> 441 

attgcttggc tcatggagtt catcatgcgc caacagcaaa tattagtaaa atgttagaaa 60 

tagctgtttt tgattcactt tgtgcatgta ggctgtgacc atg ggc aac gac ggc 115 

Met Gly Asn Asp Gly 

1 5 

gga gac ctg cga ate gac gac eta cgc age ttc att tea gtc get caa 163 

Gly Asp Leu Arg He Asp Asp Leu Arg Ser Phe He Ser Val Ala Gin 

10 15 20 

tea ggc cac eta ace gaa act gee caa aga tta ggc ate ccg cag ccc 211 



BGM27CP -573 



Ser Gly His Leu Thr Glu Thr Ala Gin Arg Leu Gly lie Pro Gin Pro 
25 30 35 

aca ctt tec aga cga ate age cga gtg gaa aaa cac gca ggc acc cca 259 
Thr Leu Ser Arg Arg He Ser Arg Val Glu Lys His Ala Gly Thr Pro 
40 45 50 

ctt ttc gac cgc gee ggc cgc aaa etc gtc etc aac caa cga ggc cac 307 
Leu Phe Asp Arg Ala Gly Arg Lys Leu Val Leu Asn Gin Arg Gly His 
55 60 65 

gec ttc etc aac cac gee age gee ate gtc gca gaa ttc aac tec gee 355 
Ala Phe Leu Asn His Ala Ser Ala He Val Ala Glu Phe Asn Ser Ala 
70 75 80 85 

gca act gaa ate aaa cgc etc atg gac cca gaa aaa ggc aca ate cga 403 
Ala Thr Glu He Lys Arg Leu Met Asp Pro Glu Lys Gly Thr He Arg 
90 95 100 

ctg gac ttc atg cat tec ttg ggc act tgg atg gtc ccc gaa ctt ate 451 
Leu Asp Phe Met His Ser Leu Gly Thr Trp Met Val Pro Glu Leu He 
105 HO 115 

cga aca ttc cgc gee gaa cac ccc aac gta gaa ttc caa etc cac caa 499 
Arg Thr Phe Arg Ala Glu His Pro Asn Val Glu Phe Gin Leu His Gin 
120 125 130 

gcg gca gca atg etc ctg gta gat cgt gtt ttg get gat gaa act gac 547 
Ala Ala Ala Met Leu Leu Val Asp Arg Val Leu Ala Asp Glu Thr Asp 
135 140 145 

etc gca tta gtt ggc ccc aaa cct gee gag gtt ggt acc tct tta ggg 595 
Leu Ala Leu Val Gly Pro Lys Pro Ala Glu Val Gly Thr Ser Leu Gly 
15 ° 155 160 165 

tgg gcg cca ctg ctt cgt caa cga ctt gee eta get gtt ccc gca gat 643 
Trp Ala Pro Leu Leu Arg Gin Arg Leu Ala Leu Ala Val Pro Ala Asp 
170 175 180 

cac egg ctt gee tec ttt tct ggc caa gga gaa ttg ccg ttg att act 691 
His Arg Leu Ala Ser Phe Ser Gly Gin Gly Glu Leu Pro Leu He Thr 
185 190 195 

gcg gcg gaa gaa cct ttc gtg gcg atg cga gca ggt ttc ggc acc cga 739 
Ala Ala Glu Glu Pro Phe Val Ala Met Arg Ala Gly Phe Gly Thr Arg 
200 205 210 

etc etc atg gat gca tta gee gaa gaa gee ggt ttt gtt ccc aat gtg 787 
Leu Leu Met Asp Ala Leu Ala Glu Glu Ala Gly Phe Val Pro Asn Val 
215 220 225 

gtt ttc gaa tec atg gaa etc acc acc gtc gca ggg ctt gtc age gca 835 
Val Phe Glu Ser Met Glu Leu Thr Thr Val Ala Gly Leu Val Ser Ala 
230 235 240 245 

ggt etc ggc gtt ggt gtg gtt ccg atg gat 865 
Gly Leu Gly Val Gly Val Val Pro Met Asp 
250 255 



<210> 442 
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<211> 255 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 442 

Met Gly Asn Asp Gly Gly Asp Leu Arg He Asp Asp Leu Arg Ser Phe 
15 10 15 

He Ser Val Ala Gin Ser Gly His Leu Thr Glu Thr Ala Gin Arg Leu 
20 25 30 

Gly He Pro Gin Pro Thr Leu Ser Arg Arg He Ser Arg Val Glu Lys 
35 40 45 

His Ala Gly Thr Pro Leu Phe Asp Arg Ala Gly Arg Lys Leu Val Leu 
50 55 60 

Asn Gin Arg Gly His Ala Phe Leu Asn His Ala Ser Ala He Val Ala 
65 ™ 75 80 

Glu Phe Asn Ser Ala Ala Thr Glu He Lys Arg Leu Met Asp Pro Glu 
85 90 95 

Lys Gly Thr He Arg Leu Asp Phe Met His Ser Leu Gly Thr Trp Met 
100 105 110 

Val Pro Glu Leu He Arg Thr Phe Arg Ala Glu His Pro Asn Val Glu 
115 120 125 

Phe Gin Leu His Gin Ala Ala Ala Met Leu Leu Val Asp Arg Val Leu 
130 135 140 

Ala Asp Glu Thr Asp Leu Ala Leu Val Gly Pro Lys Pro Ala Glu Val 
145 150 155 160 

Gly Thr Ser Leu Gly Trp Ala Pro Leu Leu Arg Gin Arg Leu Ala Leu 
165 170 175 

Ala Val Pro Ala Asp His Arg Leu Ala Ser Phe Ser Gly Gin Gly Glu 
180 185 190 

Leu Pro Leu He Thr Ala Ala Glu Glu Pro Phe Val Ala Met Arg Ala 
195 200 205 

Gly Phe Gly Thr Arg Leu Leu Met Asp Ala Leu Ala Glu Glu Ala Gly 
210 215 220 

Phe Val Pro Asn Val Val Phe Glu Ser Met Glu Leu Thr Thr Val Ala 
225 230 235 240 

Gly Leu Val Ser Ala Gly Leu Gly Val Gly Val Val Pro Met Asp 
245 250 255 



<210> 443 
<211> 615 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
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<222> (101) . . (592) 
<223> RXA02413 

<400> 443 

acccggcagc gttgaaagcg aagaagcaac agaagaaatt agaaaagcaa caacgccaaa 60 

gaggcttata gttttcacct agcgactaca cttaattgac atg aca agt gag aat 115 

Met Thr Ser Glu Asn 

1 5 

tec gaa tec cag gac att tgg eta acc gat gag caa caa gat gtg tgg 163 

Ser Glu Ser Gin Asp lie Trp Leu Thr Asp Glu Gin Gin Asp Val Trp 

10 15 20 

etc gat gtg tgg aca atg cga ate ggc ctg cct get cgc ttg gat get 211 
Leu Asp Val Trp Thr Met Arg He Gly Leu Pro Ala Arg Leu Asp Ala 
25 30 35 

caa ctg aaa gaa get gcg ggt gtc age cac ttt gag tac ttc acc atg 259 
Gin Leu Lys Glu Ala Ala Gly Val Ser His Phe Glu Tyr Phe Thr Met 
40 • 45 50 

gcg cag att tct atg gee ccg gaa cat egg gtg cgc atg agt gag ctt 307 
Ala Gin He Ser Met Ala Pro Glu His Arg Val Arg Met Ser Glu Leu 
55 60 65 

get gag ctg tec gat atg acg eta teg cat eta tct aga gtg gtt act 355 
Ala Glu Leu Ser Asp Met Thr Leu Ser His Leu Ser Arg Val Val Thr 
70 7 5 80 85 

cgc eta gaa aag get ggc tgg gtg aag cgt gtt ccc gat cct gat gat 403 
Arg Leu Glu Lys Ala Gly Trp Val Lys Arg Val Pro Asp Pro Asp Asp 
90 95 100 

ggt cgc gee acc gtt get gtg etc acg gac tct ggg tgg gag aaa gtt 451 
Gly Arg Ala Thr Val Ala Val Leu Thr Asp Ser Gly Trp Glu Lys Val 
105 110 115 

aaa gca aca gee cct ggt cat gtg aag gaa gtg cgt cgt ttg gtg ttt 4 99 
Lys Ala Thr Ala Pro Gly His Val Lys Glu Val Arg Arg Leu Val Phe 
120 125 130 

gac gat etc act cca gaa gaa etc aag gta atg ggc acc gca atg aag 547 
Asp Asp Leu Thr Pro Glu Glu Leu Lys Val Met Gly Thr Ala Met Lys 
135 140 145 

aag att gtg aac cga etc gat atg tec aac agg ctg ccc egg gtg 592 
Lys He Val Asn Arg Leu Asp Met Ser Asn Arg Leu Pro Arg Val 
150 155 160 

tagttagaag ttttaagaaa tgt 615 

<210> 444 
<211> 164 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 444 

Met Thr Ser Glu Asn Ser Glu Ser Gin Asp He Trp Leu Thr Asp Glu 
1 5 10 15 
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Gin Gin Asp Val Trp Leu Asp Val Trp Thr Met Arg He Gly Leu Pro 
20 25 30 

Ala Arg Leu Asp Ala Gin Leu Lys Glu Ala Ala Gly Val Ser His Phe 
35 40 45 

Glu Tyr Phe Thr Met Ala Gin He Ser Met Ala Pro Glu His Arq Val 
50 55 60 • 

Arg Met Ser Glu Leu Ala Glu Leu Ser Asp Met Thr Leu Ser His Leu 
65 70 75 go 

Ser Arg Val Val Thr Arg Leu Glu Lys Ala Gly Trp Val Lys Arg Val 
85 90 95 

Pro Asp Pro Asp Asp Gly Arg Ala Thr Val Ala Val Leu Thr Asp Ser 
!00 105 HO 

Gly Trp Glu Lys Val Lys Ala Thr Ala Pro Gly His Val Lys Glu Val 
115 120 125 

Arg Arg Leu Val Phe Asp Asp Leu Thr Pro Glu Glu Leu Lys Val Met 
130 135 140 

Gly Thr Ala Met Lys Lys He Val Asn Arg Leu Asp Met Ser Asn Arq 
145 150 155 iso 

Leu Pro Arg Val 



<210> 445 
<211> 1022 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (999) 
<223> RXN01404 

<400> 445 

cag aag atg age aca tec cgc ccc aca att tat gac gtc gec aaa gec 48 

Gin Lys Met Ser Thr Ser Arg Pro Thr He Tyr Asp Val Ala Lys Ala 
1 5 10 15 

gca ggc gtc tec aaa tec ttg gtt tct etc gtg ctt cgc ggc tec ccc 96 
Ala Gly Val Ser Lys Ser Leu Val Ser Leu Val Leu Arg Gly Ser Pro 
20 25 30 



aac gtg age aaa gaa tec gaa gee gcg gtc aag acc gcg ata aaa aag 
Asn Val Ser Lys Glu Ser Glu Ala Ala Val Lys Thr Ala He Lys Lys 
35 40 45 

etc aac tac cag cca aat cgc gec gca tea gac ctt gcg gee aag cqc 
Leu Asn Tyr Gin Pro Asn Arg Ala Ala Ser Asp Leu Ala Ala Lys Arg 
50 55 60 

acq cag etc att gca gtg ctt ate gac gac tac tec aac ccg tgg ttc 
Thr Gin Leu He Ala Val Leu He Asp Asp Tyr Ser Asn Pro Trp Phe 



144 



192 



240 
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65 70 75 



80 



ate gac ctg att caa age etc age gat gtg etc ace ccc aag ggg tac 288 
He Asp Leu He Gin Ser Leu Ser Asp Val Leu Thr Pro Lys Gly Tyr 
85 90 95 

cga ctg tec gtc att gac tea tta acc tct caa gec ggc acc gat ccc 336 
Arg Leu Ser Val He Asp Ser Leu Thr Ser Gin Ala Gly Thr Asp Pro 
100 105 110 

rip agt gca cta tca at 9 C 9 C ccc gat gga ate ate ate gec caa 384 

He Thr Ser Ala Leu Ser Met Arg Pro Asp Gly He He He Ala Gin 
115 120 125 

gac ate ccc gat ttc act gtc ccc gat tec cta ccc cca ttt gtc ate 432 
Asp He Pro Asp Phe Thr Val Pro Asp Ser Leu Pro Pro Phe Val He 
130 135 140 

r? C th C ^ a ^° aCC Caa gC ° ag ° acC cat gat tca 9^ gec aac 480 
Ala Gly Thr Arg He Thr Gin Ala Ser Thr His Asp Ser Val Ala Asn 

145 150 155 160 

gat gac ttc egg ggc gca gaa ata gee aca aaa cac etc ate gat ctt 528 
Asp Asp Phe Arg Gly Ala Glu He Ala Thr Lys His Leu He Asp Leu 
!65 170 175 

rV IZ° ° aC 3tC gC ° CaC Cta Cgc gt ? ^ a a gc ggc get ggc tta 576 

Gly His Thr H 1S He Ala His Leu Arg Val Gly Ser Gly Ala Gly Leu 

180 185 190 

III l 9C 11° ^ ag<= tfct 939 gCa aCC atg cgt 9 ca cat ggc ctg gag 624 
Arg Arg Phe Glu Ser Phe Glu Ala Thr Met Arg Ala His Gly Leu Glu 
195 200 205 

HI T Ctt t CC aaC gat tac ctc "3gc ccc gee gtt gag cac gee ggg tac 672 
Pro Leu Ser Asn Asp Tyr Leu Gly Pro Ala Val Glu His Ala Gly Tyr 
210 215 220 

Th^ tk C r tC Cta CtC 333 gag CaC Ccg ga< ? g fcc acc gec att 720 

Thr Glu Thr Leu Ala Leu Leu Lys Glu His Pro Glu Val Thr Ala He 

225 235 240 

Phf o CC at ° aCC gCC atC gga gca ctc ggt gee gee cgt 768 

Phe Ser Ser Asn Asp He Thr Ala He Gly Ala Leu Gly Ala Ala Arg 
245 250 255 

gaa cta ggt tta cgc gta cct gaa gat cta tca ata ate gga tat gac 816 
Glu Leu Gly Leu Arg Val Pro Glu Asp Leu Ser He He Gly Tyr Asp 
260 265 270 

a 30 o CC Ct ° gC ° Caa aC ° Cga Ct g at c aac ctc acc acc ate gac 864 

Asn Thr Pro Leu Ala Gin Thr Arg Leu He Asn Leu Thr Thr He Asp 
275 280 285 

gac aac age ate ggc gtc ggc tac aac gee get ctc ttg ttg ctg agc 912 
Asp Asn Ser He Gly Val Gly Tyr Asn Ala Ala Leu Leu Leu Leu Ser 
290 295 300 

atg ctt gat ccc gag gca ccc cac ccg gag ate atg cat acg ttg cag 960 
Met Leu Asp Pro Glu Ala Pro His Pro Glu He Met His Thr Leu Gin 
305 310 315 320 
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ccc teg ctg att gaa egg ggc acg tgc gcg cca cgt gga tagctacccc 1009 
Pro Ser Leu He Glu Arg Gly Thr Cys Ala Pro Arg Gly 
325 330 

aaatacttgg act 1022 

<210> 446 
<211> 333 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 446 

Gin Lys Met Ser Thr Ser Arg Pro Thr He Tyr Asp Val Ala Lys Ala 
15 10 15 

Ala Gly Val Ser Lys Ser Leu Val Ser Leu Val Leu Arg Gly Ser Pro 
20 25 30 

Asn Val Ser Lys Glu Ser Glu Ala Ala Val Lys Thr Ala lie Lys Lys 
35 40 45 

Leu Asn Tyr Gin Pro Asn Arg Ala Ala Ser Asp Leu Ala Ala Lys Arq 
50 55 60 

Thr Gin Leu He Ala Val Leu He Asp Asp Tyr Ser Asn Pro Trp Phe 
65 70 75 80 

He Asp Leu He Gin Ser Leu Ser Asp Val Leu Thr Pro Lys Gly Tyr 
85 90 95 

Arg Leu Ser Val He Asp Ser Leu Thr Ser Gin Ala Gly Thr Asp Pro 
100 105 110 

He Thr Ser Ala Leu Ser Met Arg Pro Asp Gly He He He Ala Gin 
115 120 125 

Asp He Pro Asp Phe Thr Val Pro Asp Ser Leu Pro Pro Phe Val He 
130 135 140 

Ala Gly Thr Arg He Thr Gin Ala Ser Thr His Asp Ser Val Ala Asn 
145 150 155 160 

Asp Asp Phe Arg Gly Ala Glu He Ala Thr Lys His Leu He Asp Leu 
165 170 175 

Gly His Thr His He Ala His Leu Arg Val Gly Ser Gly Ala Gly Leu 
180 185 190 

Arg Arg Phe Glu Ser Phe Glu Ala Thr Met Arg Ala His Gly Leu Glu 
195 200 205 

Pro Leu Ser Asn Asp Tyr Leu Gly Pro Ala Val Glu His Ala Gly Tyr 
210 215 220 

Thr Glu Thr Leu Ala Leu Leu Lys Glu His Pro Glu Val Thr Ala He 
225 230 235 240 

Phe Ser Ser Asn Asp He Thr Ala He Gly Ala Leu Gly Ala Ala Arg 
245 250 255 



BGI-127CP 



-579- 



Glu Leu Gly Leu Arg Val Pro Glu Asp Leu Ser He He Gly Tyr Asp 
26 0 265 270 

Asn Thr Pro Leu Ala Gin Thr Arg Leu He Asn Leu Thr Thr He Asp 
275 280 285 

Asp Asn Ser He Gly Val Gly Tyr Asn Ala Ala Leu Leu Leu Leu Ser 
290 295 300 

Met Leu Asp Pro Glu Ala Pro His Pro Glu He Met His Thr Leu Gin 
305 310 315 320 

Pro Ser Leu He Glu Arg Gly Thr Cys Ala Pro Arg Gly 
325 330 

<210> 447 
<211> 523 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (523) 

<223> RXN02827 

<400> 447 

cggtttactt ttatttatcg aatgaatcat gtacatagaa taataagcat taaagggggg 60 

gcgggtagga agaagcagcc gtgtcgcata tgcttacttt atg tat gag cag cag 115 

Met Tyr Glu Gin Gin 
1 5 

aag ate ctt aac gaa gtc agt gaa aaa cgt ctt cag gca ate aaa gat 163 

Lys He Leu Asn Glu Val Ser Glu Lys Arg Leu Gin Ala He Lys Asp 
10 15 20 

ttt aca gaa ctg gga tct gga ttc aag att gcg atg egg gat ctt tec 211 
Phe Thr Glu Leu Gly Ser Gly Phe Lys He Ala Me? A^g Lp Leu Ser 
25 30 35 

att cgc ggt gca ggt aat etc tta ggt get cag cag cat gga ttt att 259 
He Arg Gly Ala Gly Asn Leu Leu Gly Ala Gin Gin His Gly Phe He 
40 45 50 

gat gca gtc ggt ttc gat atg tat tct caa atg eta age gaa get gtt 307 
Asp Ala Val Gly Phe Asp Met Tyr Ser Gin Met Leu Ser Glu Ala Val 
55 60 65 

tnt cgt aaa caa gga aag aat agt caa gtg gag aag ncc net gtt gag 355 
Xaa Arg Lys Gin Gly Lys Asn Ser Gin Val Glu Lys Xaa Xaa Val Glu 
70 75 80 8 5 

ate gac enc ggt gtc gat gcg tat eta cct gaa aca tac gtg gca gat 403 
He Asp Xaa Gly Val Asp Ala Tyr Leu Pro Glu Thr Tyr Val Ala Asp 
90 95 100 

can egg cag aaa ate gag ate tat aaa cga att cgt gaa ctt gat teg 451 
Xaa Arg Gin Lys He Glu He Tyr Lys Arg He Arg Glu Leu Asp Ser 
105 HO H5 
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caa gaa atg eta gat gaa eta gaa gat gat ctg etc gac cgt ttt gga 499 

Gin Glu Met Leu Asp Glu Leu Glu Asp Asp Leu Leu Asp Arg Phe Gly 
120 125 130 

gaa can cca gaa gaa gta gca cat 523 

Glu Xaa Pro Glu Glu Val Ala His 
135 140 



<210> 448 
<211> 141 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 448 



Met Tyr Glu Gin Gin Lys He Leu Asn Glu Val Ser Glu Lys Arg Leu 
1 5 10 1 5 

Gin Ala He Lys Asp Phe Thr Glu Leu Gly Ser Gly Phe Lys He Ala 
20 25 30 

Met Arg Asp Leu Ser He Arg Gly Ala Gly Asn Leu Leu Gly Ala Gin 
35 40 45 

Gin His Gly Phe He Asp Ala Val Gly Phe Asp Met Tyr Ser Gin Met 
50 55 60 

Leu Ser Glu Ala Val Xaa Arg Lys Gin Gly Lys Asn Ser Gin Val Glu 
65 70 75 80 

Lys Xaa Xaa Val Glu He Asp Xaa Gly Val Asp Ala Tyr Leu Pro Glu 
85 90 95 

Thr Tyr Val Ala Asp Xaa Arg Gin Lys He Glu He Tyr Lys Arg He 
100 105 HO 

Arg Glu Leu Asp Ser Gin Glu Met Leu Asp Glu Leu Glu Asp Asp Leu 
115 120 125 

Leu Asp Arg Phe Gly Glu Xaa Pro Glu Glu Val Ala His 
130 135 14Q 



<210> 449 
<211> 564 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (541) 

<223> RXN02732 

<400> 449 

ageccttaaa ctctcattct tttgttagac ttgttcacta attacagaca tccaggggct 60 

tagattttta acccctgtca taagtttttg ggaaggtcac atg age gag aat tac 115 

Met Ser Glu Asn Tyr 
1 5 
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age aag att gtc gtt ggc act gat gga tct aag teg tec ctt eta gca 163 
Ser Lys lie Val Val Gly Thr Asp Gly Ser Lys Ser Ser Leu Leu Ala 
10 15 20 

gtt gaa cga get gee cga ate gee gca get ttc gac gee act ttg ate 211 
Val Glu Arg Ala Ala Arg He Ala Ala Ala Phe Asp Ala Thr Leu He 
25 30 35 

ate gga tgt gca tac tac gaa age aag gaa gac get tea gag act ttg 259 
He Gly Cys Ala Tyr Tyr Glu Ser Lys Glu Asp Ala Ser Glu Thr Leu 
40 45 50 

cgc cag gat tct gta aca ate etc ggc gat gat cct get cgt gaa aac 307 
Arg Gin Asp Ser Val Thr He Leu Gly Asp Asp Pro Ala Arg Glu Asn 
55 60 65 

ctg gac aag gca gca gat gca gca cgc get gtc ggc gca acc tec ate 355 
Leu Asp Lys Ala Ala Asp Ala Ala Arg Ala Val Gly Ala Thr Ser lie 
70 75 80 85 

gag act gag gtt cgt act ggc act cca gtt gag get ttg atg gca ate 403 
Glu Thr Glu Val Arg Thr Gly Thr Pro Val Glu Ala Leu Met Ala He 
90 95 100 

gtt aat gat cac caa get gac ctt ctt gtg gtt ggt aac cgt gga ate 451 
Val Asn Asp His Gin Ala Asp Leu Leu Val Val Gly Asn Arg Gly He 
105 HO 115 

aac tat ttg acc ggc cgt ttg ttg ggt tea gtt cca get gat gtt gca 499 
Asn Tyr Leu Thr Gly Arg Leu Leu Gly Ser Val Pro Ala Asp Val Ala 
120 125 130 



cgc caa tea gac tgc gat gtc atg att gtt cac acc gtg age 
Arg Gin Ser Asp Cys Asp Val Met He Val His Thr Val Ser 
135 140 145 

taaaaaaacc aaaccaaaac egg 

<210> 450 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 450 

Met Ser Glu Asn Tyr Ser Lys He Val Val Gly Thr Asp Gly Ser Lys 
1 5 10 15 

Ser Ser Leu Leu Ala Val Glu Arg Ala Ala Arg He Ala Ala Ala Phe 
2 ° 25 30 

Asp Ala Thr Leu He He Gly Cys Ala Tyr Tyr Glu Ser Lys Glu Asp 
35 40 45 

Ala Ser Glu Thr Leu Arg Gin Asp Ser Val Thr He Leu Gly Asp Asp 
50 55 60 

Pro Ala Arg Glu Asn Leu Asp Lys Ala Ala Asp Ala Ala Arg Ala Val 
65 ^O 75 80 

Gly Ala Thr Ser He Glu Thr Glu Val Arg Thr Gly Thr Pro Val Glu 



541 



564 
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85 

Ala Leu Met Ala He Val Asn Asp 
100 

Gly Asn Arg Gly He Asn Tyr Leu 
115 120 

Pro Ala Asp Val Ala Arg Gin Ser 
130 135 

Thr Val Ser 
145 



- 582 - 




90 95 

His Gin Ala Asp Leu Leu Val Val 
105 no 

Thr Gly Arg Leu Leu Gly Ser Val 
125 



Asp Cys Asp Val Met He Val His 
140 



<210> 451 
<211> 1272 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1249) 
<223> RXN01671 

<400> 451 

tctaaaaaca catttttaag ccctcccggc gcagctgaaa actcagtcgc cgggagggct 60 

tttttgtacc cgaatttgta cccgaattta aggaatcgct atg aat cat gtt gtt 115 

Met Asn His Val Val 
1 5 

aat ttt get tea cat ttg gaa gac gca gec ctg aag caa gee gaa get 163 
Asn Phe Ala Ser His Leu Glu Asp Ala Ala Leu Lys Gin Ala Glu Ala 
1° 15 20 

act gee acc atg ccg ttt att tac ccg cat gtg gcg ttg atg cct gat 211 
Thr Ala Thr Met Pro Phe He Tyr Pro His Val Ala Leu Met Pro Asp 
25 30 35 

get cac ttt ggg ctg ggt teg teg gtg gga acg gtg ttc ggc acc aag 259 
Ala His Phe Gly Leu Gly Ser Ser Val Gly Thr Val Phe Gly Thr Lvs 
40 45 50 

ggt gcg ate att ccg gcg get gtg ggt gtg gat ata ggt tgc gga atg 307 
Gly Ala He He Pro Ala Ala Val Gly Val Asp He Gly Cys Gly Met 
55 60 65 

ata gga gtg tgt acc aat tac acg gec tct gac ctg gag gga cgt gat 355 
He Gly Val Cys Thr Asn Tyr Thr Ala Ser Asp Leu Glu Gly Arg Asp 
70 75 80 85 

ttg gtg acg ctt egg gat tac ate gag egg gtg att ccg ttg tct cct 403 
Leu Val Thr Leu Arg Asp Tyr He Glu Arg Val He Pro Leu Ser Pro 
90 95 100 

gga aat tac aat tec acc acc ttg aag gaa acc gcg aag gtg aag gtc 451 
Gly Asn Tyr Asn Ser Thr Thr Leu Lys Glu Thr Ala Lys Val Lys Val 
105 HO 115 



gcg gag ttg gag gaa etc gcg gag cgc gat ggt gta gat ttg teg cac 



499 



BGI-I27CP . 583 . 



Ala Glu Leu Glu Glu Leu Ala Glu Arg Asp Gly Val Asp Leu Ser His 
120 125 130 

t Ct o° g t° 9 tg<3 339 ° gC Cag ttg ggt tcg ctt ggt gga ggt aat cac 547 
Ser Pro Thr Trp Lys Arg Gin Leu Gly Ser Leu Gly Gly Gly Asn His 
135 140 145 

ok° ^f 5 tt9 tgt Ctt gat gag ttg gat cgg gtg at 9 ttt ttg 595 

Phe lie Glu Leu Cys Leu Asp Glu Leu Asp Arg Val Trp Met Phe Leu 

150 155 160 165 

cac tct ggt tec cgc ggt gtg ggt aac aag att gec cag aag cac ate 643 
His Ser Gly Ser Arg Gly Val Gly Asn Lys He Ala Gin Lys His He 
170 175 180 

aag ate gcg cag gec gag tgt aag aat gag gag ctt ccc gat aag gat 691 
Lys He Ala Gin Ala Glu Cys Lys Asn Glu Glu Leu Pro Asp Lys Asp 
185 190 195 

ctt gcg tac ttg acc gag ggg act gag gag ttt gag tct tac ate aag 739 
Leu Ala Tyr Leu Thr Glu Gly Thr Glu Glu Phe Glu Ser Tyr He Lys 
200 205 210 

gaa ctg aat tgg gcg cag cgt ttt gcg ttc etc aac agg gaa gaa atg 787 
Glu Leu Asn Trp Ala Gin Arg Phe Ala Phe Leu Asn Arg Glu Glu Met 
215 220 225 

atg gac aga ttc gca egg gag ctg ggt ttt ttc gtc gac aag cag ctt 835 
Met Asp Arg Phe Ala Arg Glu Leu Gly Phe Phe Val Asp Lys Gin Leu 
230 235 240 245 

gaa gag gtc gag cgc ate aac tgc cac cat aac tac acg gtc cag gag 883 
Glu Glu Val Glu Arg He Asn Cys His His Asn Tyr Thr Val Gin Glu 
250 255 260 

gag cac tac ggc gag acc att tgg etc acc cgt aag ggt gee gtg ttg 931 
Glu His Tyr Gly Glu Thr He Trp Leu Thr Arg Lys Gly Ala Val Leu 
265 270 275 

gcg gac gaa ggc acg ccg gcg ttg att ccg ggg teg atg ggc acc gcg 979 
Ala Asp Glu Gly Thr Pro Ala Leu He Pro Gly Ser Met Gly Thr Ala 
280 285 290 



teg tac gtg ggc agt ggc aag ggc aac gee gag gca ctg egg teg gcg 
Ser Tyr Val Gly Ser Gly Lys Gly Asn Ala Glu Ala Leu Arg Ser Ala 
295 300 305 



1027 



ccg cat ggg gcg ggc egg agg atg teg cgc aac cag get aaa aag cgc 1075 

Pro His Gly Ala Gly Arg Arg Met Ser Arg Asn Gin Ala Lys Lys Arg 
31° 315 320 325 

ttc teg acg gee gac ctg gat tct egg atg gcg ggc ate gtc tac egg 1123 

Phe Ser Thr Ala Asp Leu Asp Ser Arg Met Ala Gly He Val Tyr Arg 
330 335 340 

ccc ggc aag gag tgg ate gat gaa att ccc gac get tac aaa gac ate 1171 

Pro Gly Lys Glu Trp He Asp Glu He Pro Asp Ala Tyr Lys Asp He 

345 350 355 

gat cag gtg atg gec gat get gec gat ttg gtg aca att cgc cat aaa 1219 

Asp Gin Val Met Ala Asp Ala Ala Asp Leu Val Thr He Arg His Lys 
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360 365 



370 



ttg cgc cag ate gtc aac gtg aaa ggc acc taaagegcat tacggtaaag 1269 
Leu Arg Gin He Val Asn Val Lys Gly Thr 
375 380 

tgc 

1272 



<210> 452 
<211> 383 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 452 

Met Asn His Val Val Asn Phe Ala Ser His Leu Glu Asp Ala Ala Leu 
1 5 10 15 

Lys Gin Ala Glu Ala Thr Ala Thr Met Pro Phe lie Tyr Pro His Val 
20 25 30 

Ala Leu Met Pro Asp Ala His Phe Gly Leu Gly Ser Ser Val Gly Thr 
35 40 45 

Val Phe Gly Thr Lys Gly Ala He He Pro Ala Ala Val Gly Val Asp 
50 55 60 

lie Gly Cys Gly Met He Gly Val Cys Thr Asn Tyr Thr Ala Ser Asp 
65 70 75 80 

Leu Glu Gly Arg Asp Leu Val Thr Leu Arg Asp Tyr He Glu Arg Val 
85 90 95 

He Pro Leu Ser Pro Gly Asn Tyr Asn Ser Thr Thr Leu Lys Glu Thr 
100 105 110 

Ala Lys Val Lys Val Ala Glu Leu Glu Glu Leu Ala Glu Arg Asp Gly 
115 120 12 5 

Val Asp Leu Ser His Ser Pro Thr Trp Lys Arg Gin Leu Gly Ser Leu 
130 135 140 

Gly Gly Gly Asn His Phe He Glu Leu Cys Leu Asp Glu Leu Asp Arg 
145 150 155 1 60 

Val Trp Met Phe Leu His Ser Gly Ser Arg Gly Val Gly Asn Lys He 
165 170 175 

Ala Gin Lys His He Lys He Ala Gin Ala Glu Cys Lys Asn Glu Glu 
180 185 190 

Leu Pro Asp Lys Asp Leu Ala Tyr Leu Thr Glu Gly Thr Glu Glu Phe 
195 200 205 

Glu Ser Tyr He Lys Glu Leu Asn Trp Ala Gin Arg Phe Ala Phe Leu 
210 215 220 

Asn Arg Glu Glu Met Met Asp Arg Phe Ala Arg Glu Leu Gly Phe Phe 
225 230 235 240 

Val Asp Lys Gin Leu Glu Glu Val Glu Arg He Asn Cys His His Asn 
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245 250 255 

Tyr Thr Val Gin Glu Glu His Tyr Gly Glu Thr He Trp Leu Thr Arg 
260 265 270 

Lys Gly Ala Val Leu Ala Asp Glu Gly Thr Pro Ala Leu He Pro Gly 
275 280 285 

Ser Met Gly Thr Ala Ser Tyr Val Gly Ser Gly Lys Gly Asn Ala Glu 
290 295 300 

Ala Leu Arg Ser Ala Pro His Gly Ala Gly Arg Arg Met Ser Arg Asn 
305 310 315 320 

Gin Ala Lys Lys Arg Phe Ser Thr Ala Asp Leu Asp Ser Arg Met Ala 
325 330 335 

Gly He Val Tyr Arg Pro Gly Lys Glu Trp He Asp Glu He Pro Asp 
340 345 350 

Ala Tyr Lys Asp lie Asp Gin Val Met Ala Asp Ala Ala Asp Leu Val 
355 360 365 

Thr He Arg His Lys Leu Arg Gin He Val Asn Val Lys Gly Thr 
370 375 380 



<210> 453 
<211> 1137 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXS00671 

<400> 453 

gccccgggtg cacaggaatc tttcgatttt ccaaacatcc ttcatggttt tagaaacctt 60 

taccgacgtc aaatagcggt cgtcactcaa ggagagttca atg etc att tea cag 115 

Met Leu lie Ser Gin 
1 5 

cgc cca acc ate acc gag gaa ttt gtt aat aac gca cgt tec egg ttt 163 
Arg Pro Thr He Thr Glu Glu Phe Val Asn Asn Ala Arg Ser Arg Phe 
10 15 20 

gtc ate gag cca ctg gag cca ggt ttt ggc tac acc etc ggt aac tec 
Val He Glu Pro Leu Glu Pro Gly Phe Gly Tyr Thr Leu Gly Asn Ser 
25 30 35 

ctg cgc cgt acc ctg ctg tec tec att cct gga gca gca gta acc age 
Leu Arg Arg Thr Leu Leu Ser Ser He Pro Gly Ala Ala Val Thr Ser 
40 45 50 

gtc aag att gac ggt gta etc cac gag ttc acc acc ate age ggt gtt 
Val Lys He Asp Gly Val Leu His Glu Phe Thr Thr He Ser Gly Val 
55 60 65 

aag gaa gat gtc tct gac ate ate ttg aac ate aag gga ttg gtt ttg 355 



211 



259 



307 
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Lys Glu Asp Val Ser Asp lie He Leu Asn He Lys Gly Leu Val Leu 
/0 7 5 80 85 

tct tct gat tec gat gag cca gtt gtt atg cag ctg gtc aag gaa ggc 403 
Ser Ser Asp Ser Asp Glu Pro Val Val Met Gin Leu Val Lys Glu Gly 
90 95 100 

cca gga gtt gta act gca ggt gac att cag cca cca gca ggc gtg gag 451 
Pro Gly Val Val Thr Ala Gly Asp He Gin Pro Pro Ala Gly Val Glu 
105 110 115 

ate cac aac ccg gat ctg cac att gca acc ctg aac gag acc gec aag 499 
lie His Asn Pro Asp Leu His He Ala Thr Leu Asn Glu Thr Ala Lys 
120 125 130 

att gag ate gag etc ate gtc gag cgt gga cgt ggc tac gtt ccc gca 547 
He Glu lie Glu Leu He Val Glu Arg Gly Arg Gly Tyr Val Pro Ala 
13 5 140 145 

^ 9 ? a aC ° 9gt gga gag atc g 9c «JC att ccg gtc gat cag 595 
Thr Val Thr Ala Thr Gly Gly Glu lie Gly Arg He Pro Val Asp Gin 
150 155 160 165 

atc tac tec cca gta ctg aag gtc age tac aag gtt gaa get act cgt 643 
lie Tyr Ser Pro Val Leu Lys Val Ser Tyr Lys Val Glu Ala Thr Arg 
170 175 180 

gtt gag cag cgc acc gac ttt gac aag ctg gtc atc gac gtt gag acc 691 
Val Glu Gin Arg Thr Asp Phe Asp Lys Leu Val He Asp Val Glu Thr 
185 190 195 

aag aac tct att acc gca cgt gac gee ctg gcg teg gca ggt aag acc 739 
Lys Asn Ser He Thr Ala Arg Asp Ala Leu Ala Ser Ala Gly Lys Thr 
200 205 210 

ctg gtt gag ctg ttc ggc etc gca cgc gag ctg aac atc gca gec gag 787 
Leu Val Glu Leu Phe Gly Leu Ala Arg Glu Leu Asn He Ala Ala Glu 
215 220 225 

ggc atc gag atc gga cca tct cct cag gag acc gag tac atc get gec 835 
Gly He Glu He Gly Pro Ser Pro Gin Glu Thr Glu Tyr He Ala Ala 
230 235 240 245 

tac age atg cca atc gag gat ctg gac ttc tct gtc cgt tec tac aac 883 
Tyr Ser Met Pro He Glu Asp Leu Asp Phe Ser Val Arg Ser Tyr Asn 
250 255 260 

tgc etc aag cgc gaa gac atc cac acc gtg ggt gaa etc gca gag cgc 931 
Cys Leu Lys Arg Glu Asp He His Thr Val Gly Glu Leu Ala Glu Arg 
265 270 275 

get gag tec gat ttg ctg gat atc cgc aac ttc gga cag aag teg atc 979 
Ala Glu Ser Asp Leu Leu Asp He Arg Asn Phe Gly Gin Lys Ser He 
280 285 290 

aac gag gta aag atc aag ctt get ggc ctg ggt ctg acc ctg aag gat 1027 
Asn Glu Val Lys He Lys Leu Ala Gly Leu Gly Leu Thr Leu Lys Asp 
295 300 305 

get cct gaa gac ttc gat cct tea act ctt gaa ggt tat gac gec gaa 1075 
Ala Pro Glu Asp Phe Asp Pro Ser Thr Leu Glu Gly Tyr Asp Ala Glu 
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( 

310 315 



320 325 



tk 2? H? C 3tC g3t gtC gag gc ? 9 aa g at tec gag taagtegcat 1124 

Thr Gly Gly Tyr He Asp Val Glu Ala Glu Asp Ser Glu 
330 335 

ggtccaattc atg ^ 



<210> 454 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 454 

Met Leu He Ser Gin Arg Pro Thr He Thr Glu Glu Phe Val Asn Asn 
1 5 10 15 

Ala Arg Ser Arg Phe Val He Glu Pro Leu Glu Pro Gly Phe Gly Tyr 
20 25 30 

Thr Leu Gly Asn Ser Leu Arg Arg Thr Leu Leu Ser Ser He Pro Gly 
35 40 45 

Ala Ala Val Thr Ser Val Lys He Asp Gly Val Leu His Glu Phe Thr 
50 55 60 

Thr He Ser Gly Val Lys Glu Asp Val Ser Asp He He Leu Asn He 
65 ™ 7.5 80 

Lys Gly Leu Val Leu Ser Ser Asp Ser Asp Glu Pro Val Val Met Gin 
85 90 95 

Leu Val Lys Glu Gly Pro Gly Val Val Thr Ala Gly Asp He Gin Pro 
100 105 HO 

Pro Ala Gly Val Glu lie His Asn Pro Asp Leu His He Ala Thr Leu 
115 120 125 

Asn Glu Thr Ala Lys He Glu lie Glu Leu He Val Glu Arg Gly Arg 
130 135 14Q 

Gly Tyr Val Pro Ala Thr Val Thr Ala Thr Gly Gly Glu lie Gly Arg 
i4b 150 155 160 

He Pro Val Asp Gin He Tyr Ser Pro Val Leu Lys Val Ser Tyr Lys 
165 170 175 

Val Glu Ala Thr Arg Val Glu Gin Arg Thr Asp Phe Asp Lys Leu Val 
180 185 190 

He Asp Val Glu Thr Lys Asn Ser He Thr Ala Arg Asp Ala Leu Ala 
195 200 205 

Ser Ala Gly Lys Thr Leu Val Glu Leu Phe Gly Leu Ala Arg Glu Leu 
210 215 220 



Asn He Ala Ala Glu Gly He Glu He Gly Pro Ser Pro Gin Glu Thr 
225 230 235 240 

Glu Tyr He Ala Ala Tyr Ser Met Pro He Glu Asp Leu Asp Phe Ser 
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245 250 255 

Val Arg Ser Tyr Asn Cys Leu Lys Arg Glu Asp He His Thr Val Gly 
260 265 270 

Glu Leu Ala Glu Arg Ala Glu Ser Asp Leu Leu Asp He Arg Asn Phe 
275 280 285 

Gly Gin Lys Ser He Asn Glu Val Lys He Lys Leu Ala Gly Leu Gly 
290 295 300 

Leu Thr Leu Lys Asp Ala Pro Glu Asp Phe Asp Pro Ser Thr Leu Glu 
305 310 315 320 

Gly Tyr Asp Ala Glu Thr Gly Gly Tyr He Asp Val Glu Ala Glu Asp 
325 330 335 

Ser Glu 



<210> 455 
<211> 1077 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1054 ) 
<223> RXS02760 

<400> 455 

tagcatggga cgaaagctgt tagatagcat gttgcatccc tgcgttggct gattatcgct 60 

gggttttagg gtcgatagat aggttgggag aacacgcatt atg age gat gag aac 115 

Met Ser Asp Glu Asn 
1 5 

att aac gag ttt gag cag gac gag gat ctg aac ttc ggc gcg age ttt 163 
He Asn Glu Phe Glu Gin Asp Glu Asp Leu Asn Phe Gly Ala Ser Phe 
10 15 20 

agt gat gaa ttc gca gat gac gat ttc gat gca gaa gca gac gta gaa 211 
Ser Asp Glu Phe Ala Asp Asp Asp Phe Asp Ala Glu Ala Asp Val Glu 
25 30 35 

gca gat get get gca gag gee tct gee ctg gaa get gag cag gat ctg 259 
Ala Asp Ala Ala Ala Glu Ala Ser Ala Leu Glu Ala Glu Gin Asp Leu 
40 45 50 

gaa gaa gag acc eta gat get cca gaa gaa gec gca gaa gaa get cct 307 
Glu Glu Glu Thr Leu Asp Ala Pro Glu Glu Ala Ala Glu Glu Ala Pro 
55 60 65 

get get gca gag tec gaa get cca gta gaa gag gac gaa gag get gac 355 
Ala Ala Ala Glu Ser Glu Ala Pro Val Glu Glu Asp Glu Glu Ala Asp 
70 75 80 85 



age ctt get cag gcg get get gca ctt ggt gac acc gat gag cag gac 
Ser Leu Ala Gin Ala Ala Ala Ala Leu Gly Asp Thr Asp Glu Gin Asp 
90 95 100 



403 
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gcg gat gca gag tac aag get cgt ctg cgt aag ttc act cgt gag ctg 
Ala Asp Ala Glu Tyr Lys Ala Arg Leu Arg Lys Phe Thr Arg Glu Leu 



105 no 



115 



aag aag cag cct ggt gtt tgg tac ate att cag tgc tac tec ggc tac 
Lys Lys Gin Pro Gly Val Trp Tyr He He Gin Cys Tyr Ser Gly Tyr 



130 



gtt gag gat gac ate ttt gag gtt gtt gtt cct ate gag cag gtc act 
Val Glu Asp Asp He Phe Glu Val Val Val Pro He Glu Gin Val Thr 
150 155 160 165 

gag ate cgt gat ggt aag cgc aag ctg gtt aag cgt aag ttg ctg ccg 
Glu He Arg Asp Gly Lys Arg Lys Leu Val Lys Arg Lys Leu Leu Pro 
170 175 180 

ggc tac gtt ttg gtc cgc atg gac atg aat gac cgc gtg tgg tct gtt 
Gly Tyr Val Leu Val Arg Met Asp Met Asn Asp Arg Val Trp Ser Val 
185 190 1 95 

gtt cgc gat aca cct ggt gtg acc age ttt gtg ggt aac gag ggc aat 
Val Arg Asp Thr Pro Gly Val Thr Ser Phe Val Gly Asn Glu Gly Asn 
200 205 210 

gca act cct gtg aag cac cgc gat gtt gcg aag ttc ttg atg cct cag 
Ala Thr Pro Val Lys His Arg Asp Val Ala Lys Phe Leu Met Pro Gin 
215 220 225 

gag cag get gtt gtc acc ggt gag get get get gcg get gec gag ggt 
Glu Gin Ala Val Val Thr Gly Glu Ala Ala Ala Ala Ala Ala Glu Gly 
230 235 240 245 

gag cag gtt gtg get atg cct acc gat acc aag aag cct cag gtt act 
Glu Gin Val Val Ala Met Pro Thr Asp Thr Lys Lys Pro Gin Val Ala 
250 255 260 

gtg gac ttc act gtt ggt gag get gtg acc att ctg act ggt get ttc 
Val Asp Phe Thr Val Gly Glu Ala Val Thr He Leu Thr Gly Ala Phe 
265 270 275 

get tct gtt tct gca acg att tct tct ate gat cct gag ctg cag aag 
Ala Ser Val Ser Ala Thr He Ser Ser He Asp Pro Glu Leu Gin Lys 
280 285 



290 



ctg gaa gtt ttg gtg tec ate ttt ggt cgt gaa act cct gtt gat etc 

Leu Glu Val Leu Val Ser He Phe Gly Arg Glu Thr Pro Val Asp Leu 

295 300 305 

age ttc gac cag gtt gag aag gtt age tagtagctaa actgcaccac 

Ser Phe Asp Gin Val Glu Lys Val Ser 

310 315 

tta 



451 



499 



gag aac aag gtg aag gcg aac ctt gac atg cgt get cag acc ctt gag 547 
Glu Asn Lys Val Lys Ala Asn Leu Asp Met Arg Ala Gin Thr Leu Glu 
135 i 4 o i 4 5 



595 



643 



691 



739 



787 



835 



883 



931 



979 



1027 



1074 



1077 



<210> 456 
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<211> 318 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 456 

Met Ser Asp Glu Asn He Asn Glu Phe Glu Gin Asp Glu Asp Leu Asn 
1 5 10 15 

Phe Gly Ala Ser Phe Ser Asp Glu Phe Ala Asp Asp Asp Phe Asp Ala 
20 25 30 

Glu Ala Asp Val Glu Ala Asp Ala Ala Ala Glu Ala Ser Ala Leu Glu 
35 40 45 

Ala Glu Gin Asp Leu Glu Glu Glu Thr Leu Asp Ala Pro Glu Glu Ala 
50 55 60 

Ala Glu Glu Ala Pro Ala Ala Ala Glu Ser Glu Ala Pro Val Glu Glu 
65 70 -ic: 

/u ^5 80 

Asp Glu Glu Ala Asp Ser Leu Ala Gin Ala Ala Ala Ala Leu Gly Asp 
85 90 95 

Thr Asp Glu Gin Asp Ala Asp Ala Glu Tyr Lys Ala Arg Leu Arg Lys 

100 105 no 

Phe Thr Arg Glu Leu Lys Lys Gin Pro Gly Val Trp Tyr lie He Gin 
115 120 125 

Cys Tyr Ser Gly Tyr Glu Asn Lys Val Lys Ala Asn Leu Asp Met Arg 
130 135 14Q 

Ala Gin Thr Leu Glu Val Glu Asp Asp He Phe Glu Val Val Val Pro 
145 150 155 iso 

He Glu Gin Val Thr Glu lie Arg Asp Gly Lys Arg Lys Leu Val Lys 
165 170 175 

Arg Lys Leu Leu Pro Gly Tyr Val Leu Val Arg Met Asp Met Asn Asp 
180 185 190 

Arg Val Trp Ser Val Val Arg Asp Thr Pro Gly Val Thr Ser Phe Val 
195 200 205 

Gly Asn Glu Gly Asn Ala Thr Pro Val Lys His Arg Asp Val Ala Lys 
210 215 220 



Phe Leu Met Pro Gin Glu Gin Ala Val Val Thr Gly Glu Ala Ala Al 



225 230 



a 



235 240 



Ala Ala Ala Glu Gly Glu Gin Val Val Ala Met Pro Thr Asp Thr Lvs 

245 2 50 P 255 

Lys Pro Gin Val Ala Val Asp Phe Thr Val Gly Glu Ala Val Thr He 

260 265 270 

Leu Thr Gly Ala Phe Ala Ser Val Ser Ala Thr He Ser Ser He Asp 

275 280 285 

Pr ° ™« LSU Gln LyS Leu Glu Val Leu Val Ser He Phe Gly Arg Glu 

290 295 300 
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Thr Pro val Asp Leu Ser Phe Asp Gin Val Glu Lys Val Ser 
305 310 315 



<210> 457 

<211> 662 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (648) 
<223> RXS02830 

<400> 457 

egg egg ctg gaa gac age ctt ggc gtg teg ctg ttt gaa egg gec ggg 
Arg Arg Leu Glu Asp Ser Leu Gly Val Ser Leu Phe Glu Arg Xla Gly 
1 5 10 15 

cgc ggg ctg gcg ctg aca ggg gcg ggc gat cag ctt ttg teg cag gcg 
Arg Gly Leu Ala Leu Thr Gly Ala Gly Asp Gin Leu Leu Ser Gin Ala 
20 25 30 

cgc cgc ctg ate gee ctg aac gac gag gta tac gec cgc ttg aac gec 
Arg Arg Leu He Ala Leu Asn Asp Glu Val Tyr Ala Arg Leu Asn Ala 
35 40 45 

r? fc ^ C 9 f g ggC 939 gtg 3Cg Ctg ggc 9^ cct caa gtg ate 

Gly Ala Tyr Glu Gly Glu Val Thr Leu Gly Val Pro Gin Asp Val He 

50 55 60 

tac ccc gtc ate ccg cgc gtc ttg cag caa ttc gee cgc gat ttt ccc 
Tyr Pro Val He Pro Arg Val Leu Gin Gin Phe Ala Arg Asp Phe Pro 
65 70 75 80 

Ara V«? rf 3 ^ ^ ^ ^ ttC &Cg Ctg Ct g aaa ^ 

Arg Val Gin He His Leu He Ser Asn Phe Thr Leu Met Leu Lys Glu 

85 90 95 

r? 9 11° ^ gc cgc ggc gaa atc gac gtg atg cfc g a °g acc g a g g a c gag 

Gin Phe Arg Arg Gly Glu He Asp Val Met Leu Thr Thr Glu Asp Glu 



100 105 



110 



ctg ggc gag ggc ggc gag acg ctg gee cag cgc gag ctg atc tgg gtc 
Leu Gly Glu Gly Gly Glu Thr Leu Ala Gin Arg Glu Leu He Trp Val 
115 120 125 

ggc gca ccg ggc ggg teg gcg tgg acc cgc agg ccg ctg ccc ttg gcg 

Gly Ala Pro Gly Gly Ser Ala Trp Thr Arg Arg Pro Leu Pro Leu Ala 

130 135 14Q 

rr n 9C ?? C tgC att ttC Cgg tCt ttC gtg cag c g c <=gc ttg gat 

Phe Glu Arg Ala Cys He Phe Arg Ser Phe Val Gin Arg Arg Leu Asp 

4b 150 155 160 

gee aac age atc gat tgg cag atg gtg gtc age age gaa tec aca egg 
Ala Asn Ser He Asp Trp Gin Met Val Val Ser Ser Glu Ser Thr Arg 
165 170 175 

aca att gaa gcg acc gtc agt gec gat ctg gcg gtg cat acc tat atc 



BGI-127CP 

Thr He Glu Ala Thr Val Ser Ala Asp Leu Ala Val His Thr Tyr He 
18 ° 185 190 

gag ggg gcc gag ccg gcg cac etc gag cgt att gec aca acg gcg ccc 624 
Glu Gly Ala Glu Pro Ala His Leu Glu Arg He Ala Thr Thr Ala Pro 
195 200 205 

tgc egg aac tac gtc ttt caa cat taacctctat tatg 662 
Cys Arg Asn Tyr Val Phe Gin His 
210 215 



<210> 458 
<211> 216 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 458 

Arg Arg Leu Glu Asp Ser Leu Gly Val Ser Leu Phe Glu Arg Ala Gly 
1 5 10 15 

Arg Gly Leu Ala Leu Thr Gly Ala Gly Asp Gin Leu Leu Ser Gin Ala 
20 25 30 

Arg Arg Leu He Ala Leu Asn Asp Glu Val Tyr Ala Arg Leu Asn Ala 
35 40 45 

Gly Ala Tyr Glu Gly Glu Val Thr Leu Gly Val Pro Gin Asp Val He 
50 55 60 

Tyr Pro Val He Pro Arg Val Leu Gin Gin Phe Ala Arg Asp Phe Pro 
65 70 75 80 

Arg Val Gin He His Leu He Ser Asn Phe Thr Leu Met Leu Lys Glu 
85 90 95 

Gin Phe Arg Arg Gly Glu He Asp Val Met Leu Thr Thr Glu Asp Glu 
!00 105 HO 

Leu Gly Glu Gly Gly Glu Thr Leu Ala Gin Arg Glu Leu He Trp Val 
115 120 125 

Gly Ala Pro Gly Gly Ser Ala Trp Thr Arg Arg Pro Leu Pro Leu Ala 
130 135 140 

Phe Glu Arg Ala Cys He Phe Arg Ser Phe Val Gin Arg Arg Leu Asp 
145 150 155 i 6 o 

Ala Asn Ser He Asp Trp Gin Met Val Val Ser Ser Glu Ser Thr Arg 
165 170 175 

Thr He Glu Ala Thr Val Ser Ala Asp Leu Ala Val His Thr Tyr He 
!80 185 190 

Glu Gly Ala Glu Pro Ala His Leu Glu Arg He Ala Thr Thr Ala Pro 
!95 200 205 

Cys Arg Asn Tyr Val Phe Gin His 
210 215 
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<210> 459 
<211> 1123 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1093) 
<223> RXS03207 

<400> 459 

ccccaatgtg ggggtgttaa gaactccata aaagcgcttg ggaacttttt gtggaagcag 60 

tccgttgaac ctcttgaacc gcgaatttag gaggccagtt atg aca gca ccg tec 115 

Met Thr Ala Pro Ser 

1 5 

acg cag gat etc gca acg act gaa cgt gag gta gat ccc ggc age aga 163 

Thr Gin Asp Leu Ala Thr Thr Glu Arg Glu Val Asp Pro Gly Ser Arg 

10 15 20 

a 99 ggc caa ace aac gac aat ccc teg cag gac ctt gtt cgc gtt tac 211 
Arg Gly Gin Thr Asn Asp Asn Pro Ser Gin Asp Leu Val Arg Val Tyr 
25 30 35 

etc aac ggc ate ggc aaa act gee ttg ctt acc gcg gag gat gaa gtt 259 
Leu Asn Gly He Gly Lys Thr Ala Leu Leu Thr Ala Glu Asp Glu Val 
40 45 50 

gag etc gca cag acc att gag gtt ggc ctt tat gca gag cac ctt ctg 307 
Glu Leu Ala Gin Thr He Glu Val Gly Leu Tyr Ala Glu His Leu Leu 
55 60 65 

aaa aac tct gaa gag cca etc acc cgc gec atg aag cgc gat eta aag 355 
Lys Asn Ser Glu Glu Pro Leu Thr Arg Ala Met Lys Arg Asp Leu Lys 
™ 75 80 85 

gtt ctt gee aag gac ggc aag aag get cgt tec cac etc etc gag gca 403 
Val Leu Ala Lys Asp Gly Lys Lys Ala Arg Ser His Leu Leu Glu Ala 
90 95 100 

aac ctg cgc ctg gtg gtg tec ctt get aag cgc tac acc ggc cgc ggc 451 
Asn Leu Arg Leu Val Val Ser Leu Ala Lys Arg Tyr Thr Gly Arg Gly 
105 110 115 

atg cca ctg ctg gat ctt ate cag gag ggc aac etc gga ctg ate cgc 499 
Met Pro Leu Leu Asp Leu He Gin Glu Gly Asn Leu Gly Leu He Arg 
120 125 130 

gcg atg gaa aag ttt gat tac tec aag ggc ttt aag ttc tec acc tac 547 
Ala Met Glu Lys Phe Asp Tyr Ser Lys Gly Phe Lys Phe Ser Thr Tyr 
135 140 145 

gca acc tgg tgg ate cgc cag gca ate acc cgc ggc atg gca gat cag 595 
Ala Thr Trp Trp He Arg Gin Ala He Thr Arg Gly Met Ala Asp Gin 
150 155 160 165 



tec cgc acc ate cgc etc cca gtc cac ctt gtg gag cag gtg aac aag 
Ser Arg Thr He Arg Leu Pro Val His Leu Val Glu Gin Val Asn Lys 
170 175 180 



643 
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ctt tec cgc ate aag cgc gag ttg tac cag cac ttg ggc cgt gaa gec 691 
Leu Ser Arg lie Lys Arg Glu Leu Tyr Gin His Leu Gly Arg Glu Ala 
185 190 195 

?hr A^n rf 9 r CtC ^ 939 tCC ggC att gaa ga 9 tcc aa ^ att 7 39 

Thr Asn Glu Glu Leu Ala Glu Glu Ser Gly He Glu Glu Ser Lys He 

200 205 210 

m a M tg T Ctg T Ctt Cgt ° ag tCt CgC gat CCa gt 5 a gc ttg gac atg cca 787 
Glu Met Leu Leu Arg Gin Ser Arg Asp Pro Val Ser Leu Asp Met Pro 
215 220 225 

r? c 9 ? c gat gaa gaa gct cct ttg ggt gac ttc att gag g at 835 

Val Gly Ala Asp Glu Glu Ala Pro Leu Gly Asp Phe He Glu Asp Ser 

235 240 245 

n? g 9at gCa 933 tCC gca gtg g" g ct tcc atg cgc cac tcc 

Glu Ala Thr Asp Ala Glu Ser Ala Val Val Ala Ser Met Arg His Ser 
250 255 260 

gat ate cgc gcg gtc ctt aac act etc gag cca cgc gag cag gat gtc 
Asp He Arg Ala Val Leu Asn Thr Leu Glu Pro Arg Glu Gin Asp Val 
265 270 275 

ate cgt ttg cgc tac ggc etc gat gac ggt gtg cca cgc ace ctt gat 
He Arg Leu Arg Tyr Gly Leu Asp Asp Gly Val Pro Arg Thr Leu Asp 
280 285 290 

cag att ggt cgc cgc ttc gga ctg tcc cgt gag cgc gtc cgc cag ata 
Gin He Gly Arg Arg Phe Gly Leu Ser Arg Glu Arg Val Arg Gin He 
295 300 305 



883 



931 



979 



1027 



gag cgt gaa gtc atg agt aag etc cgc gat gga gag cgc gca tea cgt 1075 
Glu Arg Glu Val Met Ser Lys Leu Arg Asp Gly Glu Arg Ala Ser Arg 
310 315 320 32 § 

ctt cgt gag tac gec cag taaaagcgtg aactaacaat cgaagcqtcq H23 
Leu Arg Glu Tyr Ala Gin 
330 



<210> 460 
<211> 331 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 460 

Met Thr Ala Pro Ser Thr Gin Asp Leu Ala Thr Thr Glu Arg Glu Val 
1 5 10 15 

Asp Pro Gly Ser Arg Arg Gly Gin Thr Asn Asp Asn Pro Ser Gin Asp 
20 25 30 

Leu Val Arg Val Tyr Leu Asn Gly He Gly Lys Thr Ala Leu Leu Thr 
35 40 45 

Ala Glu Asp Glu Val Glu Leu Ala Gin Thr lie Glu Val Gly Leu Tvr 
50 55 60 

Ala Glu His Leu Leu Lys Asn Ser Glu Glu Pro Leu Thr Arg Ala Met 
65 70 i a 

/u 7 5 80 
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Lys Arg Asp Leu Lys Val Leu Ala Lys Asp Gly Lys Lys Ala Arg Ser 
85 90 95 

His Leu Leu Glu Ala Asn Leu Arg Leu Val Val Ser Leu Ala Lys Arg 
1°0 105 HO 

Tyr Thr Gly Arg Gly Met Pro Leu Leu Asp Leu He Gin Glu Gly Asn 
115 120 125 

Leu Gly Leu He Arg Ala Met Glu Lys Phe Asp Tyr Ser Lys Gly Phe 
130 135 14Q 

Lys Phe Ser Thr Tyr Ala Thr Trp Trp He Arg Gin Ala He Thr Arg 
145 15 0 155 160 

Gly Met Ala Asp Gin Ser Arg Thr He Arg Leu Pro Val His Leu Val 
165 170 175 

Glu Gin Val Asn Lys Leu Ser Arg lie Lys Arg Glu Leu Tyr Gin His 
180 185 190 

Leu Gly Arg Glu Ala Thr Asn Glu Glu Leu Ala Glu Glu Ser Gly He 
195 200 205 

Glu Glu Ser Lys He Glu Met Leu Leu Arg Gin Ser Arg Asp Pro Val 
210 215 220 

Ser Leu Asp Met Pro Val Gly Ala Asp Glu Glu Ala Pro Leu Gly Asp 
225 230 235 240 

Phe He Glu Asp Ser Glu Ala Thr Asp Ala Glu Ser Ala Val Val Ala 
245 250 255 

Ser Met Arg His Ser Asp He Arg Ala Val Leu Asn Thr Leu Glu Pro 
260 265 270 

Arg Glu Gin Asp Val He Arg Leu Arg Tyr Gly Leu Asp Asp Gly Val 
275 280 285 

Pro Arg Thr Leu Asp Gin He Gly Arg Arg Phe Gly Leu Ser Arg Glu 
290 295 300 

Arg Val Arg Gin He Glu Arg Glu Val Met Ser Lys Leu Arg Asp Gly 
305 310 315 320 

Glu Arg Ala Ser Arg Leu Arg Glu Tyr Ala Gin 
325 330 



<210> 461 
<211> 690 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (667) 

<223> RXA02418 



<400> 461 
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gacacggact agtgcccgtg tataactctt gaaagtcaga tctcccgttc atcctagatg 60 

atgaacgggt ttttggtctg cataggggca atcacctcaa gtg gtt egg tac gtc 115 

Val Val Arg Tyr Val 
1 5 

aaa ttt tec cgc act get aac aga gga gtc cac ate age get gaa get 163 

Lys Phe Ser Arg Thr Ala Asn Arg Gly Val His lie Ser Ala Glu Ala 
10 15 20 

cgc att aat gag cgc ate cga gtt ccc gaa gtc cgc ctt gtc gga cct 211 
Arg lie Asn Glu Arg lie Arg Val Pro Glu Val Arg Leu Val Gly Pro 
25 30 35 

aac ggt gag caa gta ggc ate gtc cgt ate gaa gat gec cgc aag etc 259 
Asn Gly Glu Gin Val Gly He Val Arg He Glu Asp Ala Arg Lys Leu 
40 45 50 

gca ttc gac gca gac eta gac ctg gtc gag gtc gca ccc aac gee aaa 307 
Ala Phe Asp Ala Asp Leu Asp Leu Val Glu Val Ala Pro Asn Ala Lys 
55 60 65 

cct cca gtc tgc aag ate atg gac tac gga aag ttc aag tac gaa gcg 355 
Pro Pro Val Cys Lys He Met Asp Tyr Gly Lys Phe Lys Tyr Glu Ala 
7 0 75 80 85 

gee caa aag get cgt gag tea cgc aag aat cag cag cag ace gtg gtc 403 
Ala Gin Lys Ala Arg Glu Ser Arg Lys Asn Gin Gin Gin Thr Val Val 
90 95 100 

aaa gag caa aag ctt cgt ccc aag ate gat gat cat gat tat gag acg 451 
Lys Glu Gin Lys Leu Arg Pro Lys He Asp Asp His Asp Tyr Glu Thr 
105 HO 115 

aag aag aac aat gtg ate cga ttc ctt gaa aag gga tea aag gtc aaa 499 
Lys Lys Asn Asn Val He Arg Phe Leu Glu Lys Gly Ser Lys Val Lys 
120 125 130 

gtc acg ate atg ttc cgt ggt cgt gag cag get cgc cca gag ctt ggc 547 
Val Thr He Met Phe Arg Gly Arg Glu Gin Ala Arg Pro Glu Leu Gly 
135 140 145 

tac agg etc etc gag cga ctg gca aac gat gtc gta gat ttt ggc ate 595 
Tyr Arg Leu Leu Glu Arg Leu Ala Asn Asp Val Val Asp Phe Gly He 
150 155 160 165 

gtg gaa acc cgc gca aag cag gac gga cga aac atg aca atg gtt etc 643 
Val Glu Thr Arg Ala Lys Gin Asp Gly Arg Asn Met Thr Met Val Leu 
170 175 180 

ggt ccg gtg cgc aag ggc aag aaa taatcacgaa tagggtttaa gga 690 
Gly Pro Val Arg Lys Gly Lys Lys 
185 



<210> 462 
<211> 189 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 462 
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Val Val Arg Tyr Val Lys Phe Ser Arg Thr Ala Asn Arg Gly Val His 
15 10 15 

lie Ser Ala Glu Ala Arg lie Asn Glu Arg lie Arg Val Pro Glu Val 
20 25 30 

Arg Leu Val Gly Pro Asn Gly Glu Gin Val Gly lie Val Arg lie Glu 
35 40 45 

Asp Ala Arg Lys Leu Ala Phe Asp Ala Asp Leu Asp Leu Val Glu Val 
50 55 60 

Ala Pro Asn Ala Lys Pro Pro Val Cys Lys lie Met Asp Tyr Gly Lys 
65 70 75 80 

Phe Lys Tyr Glu Ala Ala Gin Lys Ala Arg Glu Ser Arg Lys Asn Gin 
85 90 95 

Gin Gin Thr Val Val Lys Glu Gin Lys Leu Arg Pro Lys lie Asp Asp 
100 105 110 

His Asp Tyr Glu Thr Lys Lys Asn Asn Val lie Arg Phe Leu Glu Lys 
115 120 125 

Gly Ser Lys Val Lys Val Thr lie Met Phe Arg Gly Arg Glu Gin Ala 
130 135 140 

Arg Pro Glu Leu Gly Tyr Arg Leu Leu Glu Arg Leu Ala Asn Asp Val 
145 150 155 160 

Val Asp Phe Gly lie Val Glu Thr Arg Ala Lys Gin Asp Gly Arg Asn 
165 170 175 

Met Thr Met Val Leu Gly Pro Val Arg Lys Gly Lys Lys 
180 185 



<210> 463 
<211> 3135 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (3112) 

<223> RXN01496 

<400> 463 

atgaagcatc agcgatgaac gtcaataatt aacgctagag gtcaaaggtc ccttaccttt 60 

taagggcctt cgaacctctg gcaagaacta gaggagagaa gtg ccc gga aag eta 115 

Val Pro Gly Lys Leu 

1 5 

cgt gta cat gag ctt get aag caa etc ggt att ace age aag gaa eta 163 

Arg Val His Glu Leu Ala Lys Gin Leu Gly lie Thr Ser Lys Glu Leu 

10 15 20 



ctt gec acc ctt aag gat aaa ggc gag ttt gtt aaa acc gca tea tec 
Leu Ala Thr Leu Lys Asp Lys Gly Glu Phe Val Lys Thr Ala Ser Ser 
25 30 35 



211 
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aca att gaa ccc cca gtt gtg aag agg atg cag gag cac tac ggt teg 259 

Thr lie Glu Pro Pro Val Val Lys Arg Met Gin Glu His Tyr Gly Ser 

40 45 50 

age ggt teg gat aag tec gac acc get gcg aag cct gca gcg gca aag 307 

Ser Gly Ser Asp Lys Ser Asp Thr Ala Ala Lys Pro Ala Ala Ala Lys 

55 60 65 

cct get gcg cca aaa cca get gcg tea gca get cca aag cca ggt get 355 

Pro Ala Ala Pro Lys Pro Ala Ala Ser Ala Ala Pro Lys Pro Gly Ala 

70 75 80 85 

cca gca aaa cct gca gca cct gca gca aag cct gee cca get get cct 403 

Pro Ala Lys Pro Ala Ala Pro Ala Ala Lys Pro Ala Pro Ala Ala Pro 

90 95 100 

tct gca get tct gca gca aag cca ggc gca gca cct aag cca ggc gtt 451 

Ser Ala Ala Ser Ala Ala Lys Pro Gly Ala Ala Pro Lys Pro Gly Val 

105 110 115 

cag gca aag cct gca gca gee get aag cca ggc get cca gca aag cca 499 

Gin Ala Lys Pro Ala Ala Ala Ala Lys Pro Gly Ala Pro Ala Lys Pro 

120 125 130 

gca gca cct gca get cct tct gee get aag tea ggt tea get tea aag 547 

Ala Ala Pro Ala Ala Pro Ser Ala Ala Lys Ser Gly Ser Ala Ser Lys 

135 140 145 

cct gca gca gca get aag cca gca ttt tct ggc cca act cca ggc gat 595 

Pro Ala Ala Ala Ala Lys Pro Ala Phe Ser Gly Pro Thr Pro Gly Asp 

150 155 160 165 

gca tct aag aag gca gag cca gca get aag cca ggc gcg gaa gca cct 643 

Ala Ser Lys Lys Ala Glu Pro Ala Ala Lys Pro Gly Ala Glu Ala Pro 

170 175 180 

cgc cca ggc ggc atg cca cgt cca atg ggc aag cct get cca aag cca 691 

Arg Pro Gly Gly Met Pro Arg Pro Met Gly Lys Pro Ala Pro Lys Pro 

185 190 195 

ggc gca cgt gca cca cgt gta get aac aac cca ttc tec acc ggt ggt 739 

Gly Ala Arg Ala Pro Arg Val Ala Asn Asn Pro Phe Ser Thr Gly Gly 

200 205 210 

ggc gag cgt cca get cct cgc cca ggt ggc ggc cca cgt cct ggt ggc 787 

Gly Glu Arg Pro Ala Pro Arg Pro Gly Gly Gly Pro Arg Pro Gly Gly 

215 220 225 

gga cct cgc cca ggc ggt gga cca cgt cca cag ggc cag ggt cgt cca 835 

Gly Pro Arg Pro Gly Gly Gly Pro Arg Pro Gin Gly Gin Gly Arg Pro 

230 235 240 245 

ggt ggc cag cga gat ggt cag cgc gac gga cag cgt gat ggt cag ggt 883 

Gly Gly Gin Arg Asp Gly Gin Arg Asp Gly Gin Arg Asp Gly Gin Gly 

250 255 260 

aac cgc ggc ggt cag cgt caa ggc get ggc gca ggt gga cca cgc cca 931 

Asn Arg Gly Gly Gin Arg Gin Gly Ala Gly Ala Gly Gly Pro Arg Pro 

265 270 275 



BGM27CP 



-599- 



cag ggt gga cca cgc cct cag ggc ggt tea cgc cca cag ggt ggc tec 979 
Gin Gly Gly Pro Arg Pro Gin Gly Gly Ser Arg Pro Gin Gly Gly Ser 
280 285 290 

get cag ggt get cag gga gca cct tec cag gag cgt caa ggt ggc gga 1027 
Ala Gin Gly Ala Gin Gly Ala Pro Ser Gin Glu Arg Gin Gly Gly Gly 
295 300 305 

cgt cgt cca tec cca gca atg atg cct cca ace cca ggt cag atg cct 1075 
Arg Arg Pro Ser Pro Ala Met Met Pro Pro Thr Pro Gly Gin Met Pro 
310 315 320 325 

get aag gca cct ggc aag ggt ggt cgt ggt ggc caa gee ggc ggt ggc 1123 
Ala Lys Ala Pro Gly Lys Gly Gly Arg Gly Gly Gin Ala Gly Gly Gly 
330 335 340 

get ggt ggc gga ttc aac cgt ggt ggc gga ace ggt ggc ggc gca ggc 1171 
Ala Gly Gly Gly Phe Asn Arg Gly Gly Gly Thr Gly Gly Gly Ala Gly 
345 350 355 

cgt ggc ggt cgt cgt ggc ggt acc gca ggt gca ttc ggc cgt cca ggt 1219 
Arg Gly Gly Arg Arg Gly Gly Thr Ala Gly Ala Phe Gly Arg Pro Gly 
360 365 370 

ggt get cca cgc agg gga cgt aag teg aag cgt cag aag cgc aac gag 1267 
Gly Ala Pro Arg Arg Gly Arg Lys Ser Lys Arg Gin Lys Arg Asn Glu 
375 380 385 

tac gaa tea atg cag gca ccg aac gtc att ggt ggc gtt cgt ttg cca 1315 
Tyr Glu Ser Met Gin Ala Pro Asn Val lie Gly Gly Val Arg Leu Pro 
390 395 400 405 

gac ggc aag ggt gca acc ate cgc etc gcg cgc ggt gca tct ttg get 1363 
Asp Gly Lys Gly Ala Thr lie Arg Leu Ala Arg Gly Ala Ser Leu Ala 
410 415 420 

gac ttc get gac aag ate ggc gca gac gca gca gca ttg gtt cag get 1411 
Asp Phe Ala Asp Lys lie Gly Ala Asp Ala Ala Ala Leu Val Gin Ala 
425 430 435 

ctg ttc aac ttg ggt gaa atg gtc acc gca act gca teg gtt tct gat 1459 
Leu Phe Asn Leu Gly Glu Met Val Thr Ala Thr Ala Ser Val Ser Asp 
440 445 450 

gaa acc ttg cag ctg etc ggt gag gaa atg aac tac aag gtt cag gtt 1507 
Glu Thr Leu Gin Leu Leu Gly Glu Glu Met Asn Tyr Lys Val Gin Val 
455 460 465 

gtt tec cca gaa gat gaa gac cgt gag ctg etc gaa age ttc gac ctt 1555 
Val Ser Pro Glu Asp Glu Asp Arg Glu Leu Leu Glu Ser Phe Asp Leu 
470 475 480 485 

cag ttc ggt gag gac gaa ggt ggc gag get gac ctt get aag cgt cct 1603 
Gin Phe Gly Glu Asp Glu Gly Gly Glu Ala Asp Leu Ala Lys Arg Pro 
490 495 500 

cca gtg gtt acc gtc atg ggt cac gtt gac cac ggt aag act cgt ttg 1651 
Pro Val Val Thr Val Met Gly His Val Asp His Gly Lys Thr Arg Leu 
505 510 515 

ctg gat act ate cgt aag gca aat gtg ggc tec gac gaa gec ggc ggc 1699 
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Leu Asp Thr lie Arg Lys Ala Asn Val Gly Ser Asp Glu Ala Gly Gly 
520 525 530 

att acc cag ggc att ggt gca tac cag gtc aag gta aat gtc gag gac 1747 
lie Thr Gin Gly lie Gly Ala Tyr Gin Val Lys Val Asn Val Glu Asp 
535 540 545 

act gag cgc acg ate acc ttc ctg gat acc cca ggt cac gag gec ttc 1795 
Thr Glu Arg Thr lie Thr Phe Leu Asp Thr Pro Gly His Glu Ala Phe 
550 555 560 565 

acc gca atg cgt gec cgt ggt gca aag tec aca gat ate gcg gtt ctg 1843 
Thr Ala Met Arg Ala Arg Gly Ala Lys Ser Thr Asp lie Ala Val Leu 
570 575 580 

gtt gtt gca gca gac gac ggc gtt atg cct cag act gtg gaa gca ate 1891 
Val Val Ala Ala Asp Asp Gly Val Met Pro Gin Thr Val Glu Ala lie 
585 590 595 

aac cac get aag get gca gat gta cca ate gtg gtt gca gtg aac aag 1939 
Asn His Ala Lys Ala Ala Asp Val Pro lie Val Val Ala Val Asn Lys 
600 605 610 

att gat aag cca gaa get tct cca gag aag ate cgt ggt cag ctg acc 1987 
lie Asp Lys Pro Glu Ala Ser Pro Glu Lys lie Arg Gly Gin Leu Thr 
615 620 625 

gaa tac gga ttg ate cct gaa gag tac ggt ggc gac acc ate ttc gtt 2035 
Glu Tyr Gly Leu lie Pro Glu Glu Tyr Gly Gly Asp Thr lie Phe Val 
630 635 640 645 

gac ate tct gca aag cag gga ctg aac ate gat gag ctg etc get tct 2083 
Asp lie Ser Ala Lys Gin Gly Leu Asn lie Asp Glu Leu Leu Ala Ser 
650 655 660 

gtc tgc ctg acc gca gac get gag ctt gac ctt gtt get aac cca gaa 2131 
Val Cys Leu Thr Ala Asp Ala Glu Leu Asp Leu Val Ala Asn Pro Glu 
665 670 675 

atg gac gca cag ggt gtt gca att gaa get cac etc gac cgt ggt cgt 2179 
Met Asp Ala Gin Gly Val Ala lie Glu Ala His Leu Asp Arg Gly Arg 
680 685 690 

gga cca gtg gca acc gtt ate gtc cag cgc ggt acc ctg cgc gtc ggt 2227 
Gly Pro Val Ala Thr Val lie Val Gin Arg Gly Thr Leu Arg Val Gly 
695 700 705 

gac tec ate gtt gca ggc gat acc tac gga cgt gtt cgc cgc atg gtg 2275 
Asp Ser lie Val Ala Gly Asp Thr Tyr Gly Arg Val Arg Arg Met Val 
710 715 720 725 

gac gaa tac gga cgc gac gtt gaa gag gee gga cct tec cgt cct gtt 2323 
Asp Glu Tyr Gly Arg Asp Val Glu Glu Ala Gly Pro Ser Arg Pro Val 
730 735 740 

cag gtt cag ggt ctt aac ggt gtc cca ggc gec ggc gac aac ctt ctg 2371 
Gin Val Gin Gly Leu Asn Gly Val Pro Gly Ala Gly Asp Asn Leu Leu 
745 750 755 



gtt gtt gaa gat gac cgc att gca cgt cag att get aac cag cgc aac 
Val Val Glu Asp Asp Arg lie Ala Arg Gin lie Ala Asn Gin Arg Asn 



2419 
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601 



760 



765 



770 



gcc cgc aag cgt aac get ctg gca gca cgc tec cgt aag cgc gtc tec 2467 
Ala Arg Lys Arg Asn Ala Leu Ala Ala Arg Ser Arg Lys Arg Val Ser 
775 780 785 

etc gag gat ctg gat tea gtt ctt aag gaa cat age acc ctt aac etc 2515 
Leu Glu Asp Leu Asp Ser Val Leu Lys Glu His Ser Thr Leu Asn Leu 
790 795 800 805 

att ctt aag ggc gac aac gca ggt tec gtg gaa gca ctg gaa gaa gca 2563 
lie Leu Lys Gly Asp Asn Ala Gly Ser Val Glu Ala Leu Glu Glu Ala 
810 815 820 

ttg eta aag att gag atg gac gat gaa gtc cag etc aac ate ate gac 2611 
Leu Leu Lys He Glu Met Asp Asp Glu Val Gin Leu Asn He He Asp 
825 830 835 

cgc ggt gtg ggt gca gtt acc cag acc aac gtc acc ctt gca get gca 2659 
Arg Gly Val Gly Ala Val Thr Gin Thr Asn Val Thr Leu Ala Ala Ala 
840 845 850 

tec gac get gtc ate ate gcc ttc aac gtt cgc get gaa ggt aag gca 2707 
Ser Asp Ala Val He He Ala Phe Asn Val Arg Ala Glu Gly Lys Ala 
855 860 865 

act gag gaa gca aac gca gaa ggc gtc gat gtt cgt tac tac acg ate 2755 
Thr Glu Glu Ala Asn Ala Glu Gly Val Asp Val Arg Tyr Tyr Thr He 
870 87 5 880 885 

ate tac cgt get ate gaa gag gtc gag gcg gcc etc aag ggc atg etc 2803 
He Tyr Arg Ala He Glu Glu Val Glu Ala Ala Leu Lys Gly Met Leu 
890 895 900 

aag cca ate tac gaa gag cgc gtt ate gga cat get gag ate cgt gcg 2851 
Lys Pro He Tyr Glu Glu Arg Val He Gly His Ala Glu He Arg Ala 
905 910 915 

ate ttc aag get tec tct gtc ggc etc ate gca ggt tgc atg gtt gaa 2899 
He Phe Lys Ala Ser Ser Val Gly Leu He Ala Gly Cys Met Val Glu 
920 925 930 

gac ggc aag gtg cgc cga aac gcc aca gtc cgc att att cgc gac ggc 2947 
Asp Gly Lys Val Arg Arg Asn Ala Thr Val Arg He He Arg Asp Gly 
935 940 945 

aac gtc ate gcc gag aat gca aag ate gtg tec ctt cgc cgt gag aag 2995 
Asn Val He Ala Glu Asn Ala Lys He Val Ser Leu Arg Arg Glu Lys 
950 955 960 965 

gac gat gcc acc gaa gtc tct gca ggc tac gag tgc ggt atg gtt ctg 3043 
Asp Asp Ala Thr Glu Val Ser Ala Gly Tyr Glu Cys Gly Met Val Leu 
970 975 980 

tct tac cca gac ate tec gtc gac gac aag ate gag gtc tac gaa atg 3091 
Ser Tyr Pro Asp He Ser Val Asp Asp Lys He Glu Val Tyr Glu Met 
985 990 995 

gtt gag gtt cca cgc gaa get taagcatttc eggctegggg cat 3135 
Val Glu Val Pro Arg Glu Ala 
1000 
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<210> 464 
<211> 1004 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 464 

Val Pro Gly Lys Leu Arg Val His Glu Leu Ala Lys Gin Leu Gly He 
1 5 10 15 

Thr Ser Lys Glu Leu Leu Ala Thr Leu Lys Asp Lys Gly Glu Phe Val 
20 25 30 

Lys Thr Ala Ser Ser Thr He Glu Pro Pro Val Val Lys Arg Met Gin 
35 40 45 

Glu His Tyr Gly Ser Ser Gly Ser Asp Lys Ser Asp Thr Ala Ala Lys 
50 55 60 

Pro Ala Ala Ala Lys Pro Ala Ala Pro Lys Pro Ala Ala Ser Ala Ala 
65 70 75 80 

Pro Lys Pro Gly Ala Pro Ala Lys Pro Ala Ala Pro Ala Ala Lys Pro 
85 90 95 

Ala Pro Ala Ala Pro Ser Ala Ala Ser Ala Ala Lys Pro Gly Ala Ala 
100 105 110 

Pro Lys Pro Gly Val Gin Ala Lys Pro Ala Ala Ala Ala Lys Pro Gly 
115 120 125 

Ala Pro Ala Lys Pro Ala Ala Pro Ala Ala Pro Ser Ala Ala Lys Ser 
130 135 140 

Gly Ser Ala Ser Lys Pro Ala Ala Ala Ala Lys Pro Ala Phe Ser Gly 
145 150 155 160 

Pro Thr Pro Gly Asp Ala Ser Lys Lys Ala Glu Pro Ala Ala Lys Pro 
165 170 175 

Gly Ala Glu Ala Pro Arg Pro Gly Gly Met Pro Arg Pro Met Gly Lys 
180 185 190 

Pro Ala Pro Lys Pro Gly Ala Arg Ala Pro Arg Val Ala Asn Asn Pro 
195 200 205 

Phe Ser Thr Gly Gly Gly Glu Arg Pro Ala Pro Arg Pro Gly Gly Gly 
210 215 220 

Pro Arg Pro Gly Gly Gly Pro Arg Pro Gly Gly Gly Pro Arg Pro Gin 
22 5 230 235 240 

Gly Gin Gly Arg Pro Gly Gly Gin Arg Asp Gly Gin Arg Asp Gly Gin 
245 250 255 

Arg Asp Gly Gin Gly Asn Arg Gly Gly Gin Arg Gin Gly Ala Gly Ala 
260 265 270 

Gly Gly Pro Arg Pro Gin Gly Gly Pro Arg Pro Gin Gly Gly Ser Arg 
275 280 285 
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Pro Gin Gly Gly Ser Ala Gin Gly Ala Gin Gly Ala Pro Ser Gin Glu 
290 295 300 

Arg Gin Gly Gly Gly Arg Arg Pro Ser Pro Ala Met Met Pro Pro Thr 
305 310 315 320 

Pro Gly Gin Met Pro Ala Lys Ala Pro Gly Lys Gly Gly Arg Gly Gly 
325 330 335 

Gin Ala Gly Gly Gly Ala Gly Gly Gly Phe Asn Arg Gly Gly Gly Thr 
340 345 350 

Gly Gly Gly Ala Gly Arg Gly Gly Arg Arg Gly Gly Thr Ala Gly Ala 
355 360 365 

Phe Gly Arg Pro Gly Gly Ala Pro Arg Arg Gly Arg Lys Ser Lys Arg 
370 375 380 

Gin Lys Arg Asn Glu Tyr Glu Ser Met Gin Ala Pro Asn Val lie Gly 
385 390 395 400 

Gly Val Arg Leu Pro Asp Gly Lys Gly Ala Thr lie Arg Leu Ala Arg 
405 410 415 

Gly Ala Ser Leu Ala Asp Phe Ala Asp Lys lie Gly Ala Asp Ala Ala 
420 425 430 

Ala Leu Val Gin Ala Leu Phe Asn Leu Gly Glu Met Val Thr Ala Thr 
435 440 445 

Ala Ser Val Ser Asp Glu Thr Leu Gin Leu Leu Gly Glu Glu Met Asn 
450 455 460 

Tyr Lys Val Gin Val Val Ser Pro Glu Asp Glu Asp Arg Glu Leu Leu 
465 470 475 480 

Glu Ser Phe Asp Leu Gin Phe Gly Glu Asp Glu Gly Gly Glu Ala Asp 
485 490 495 

Leu Ala Lys Arg Pro Pro Val Val Thr Val Met Gly His Val Asp His 
500 505 510 

Gly Lys Thr Arg Leu Leu Asp Thr lie Arg Lys Ala Asn Val Gly Ser 
515 520 525 

Asp Glu Ala Gly Gly lie Thr Gin Gly lie Gly Ala Tyr Gin Val Lys 
530 535 540 

Val Asn Val Glu Asp Thr Glu Arg Thr lie Thr Phe Leu Asp Thr Pro 
545 550 555 560 

Gly His Glu Ala Phe Thr Ala Met Arg Ala Arg Gly Ala Lys Ser Thr 
565 570 575 

Asp lie Ala Val Leu Val Val Ala Ala Asp Asp Gly Val Met Pro Gin 
580 585 590 

Thr Val Glu Ala lie Asn His Ala Lys Ala Ala Asp Val Pro lie Val 
595 600 605 
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Val Ala Val Asn Lys lie Asp Lys Pro Glu Ala Ser Pro Glu Lys lie 
61 ° 615 620 

Arg Gly Gin Leu Thr Glu Tyr Gly Leu He Pro Glu Glu Tyr Gly Gly 
625 630 635 640 

Asp Thr He Phe Val Asp He Ser Ala Lys Gin Gly Leu Asn He Asp 
645 650 655 

Glu Leu Leu Ala Ser Val Cys Leu Thr Ala Asp Ala Glu Leu Asp Leu 
660 665 670 

Val Ala Asn Pro Glu Met Asp Ala Gin Gly Val Ala He Glu Ala His 
675 680 685 

Leu Asp Arg Gly Arg Gly Pro Val Ala Thr Val He Val Gin Arg Gly 
690 695 700 

Thr Leu Arg Val Gly Asp Ser He Val Ala Gly Asp Thr Tyr Gly Arg 
705 710 715 720 

Val Arg Arg Met Val Asp Glu Tyr Gly Arg Asp Val Glu Glu Ala Gly 
7 25 730 735 

Pro Ser Arg Pro Val Gin Val Gin Gly Leu Asn Gly Val Pro Gly Ala 
740 745 750 

Gly Asp Asn Leu Leu Val Val Glu Asp Asp Arg He Ala Arg Gin He 
755 760 765 

Ala Asn Gin Arg Asn Ala Arg Lys Arg Asn Ala Leu Ala Ala Arg Ser 
77 ° 775 780 

Arg Lys Arg Val Ser Leu Glu Asp Leu Asp Ser Val Leu Lys Glu His 
785 790 795 800 

Ser Thr Leu Asn Leu lie Leu Lys Gly Asp Asn Ala Gly Ser Val Glu 
805 810 815 

Ala Leu Glu Glu Ala Leu Leu Lys He Glu Met Asp Asp Glu Val Gin 
820 825 830 

Leu Asn He He Asp Arg Gly Val Gly Ala Val Thr Gin Thr Asn Val 
835 840 845 

Thr Leu Ala Ala Ala Ser Asp Ala Val He He Ala Phe Asn Val Arg 
850 855 860 

Ala Glu Gly Lys Ala Thr Glu Glu Ala Asn Ala Glu Gly Val Asp Val 
865 870 875 880 

Arg Tyr Tyr Thr He He Tyr Arg Ala He Glu Glu Val Glu Ala Ala 
885 890 895 

Leu Lys Gly Met Leu Lys Pro He Tyr Glu Glu Arg Val He Gly His 
900 905 910 

Ala Glu He Arg Ala He Phe Lys Ala Ser Ser Val Gly Leu He Ala 
915 920 925 

Gly Cys Met Val Glu Asp Gly Lys Val Arg Arg Asn Ala Thr Val Arg 
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930 935 940 

He He Arg Asp Gly Asn Val He Ala Glu Asn Ala Lys He Val Ser 

950 955 960 

Leu Arg Arg Glu Lys Asp Asp Ala Thr Glu Val Ser Ala Gly Tyr Glu 
965 970 975 

Cys Gly Met Val Leu Ser Tyr Pro Asp He Ser Val Asp Asp Lys He 
980 985 990 

Glu Val Tyr Glu Met Val Glu Val Pro Arg Glu Ala 
995 1000 



<210> 465 
<211> 1375 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1375) 
<223> FRXA00755 

<400> 465 

atgaagcatc agcgatgaac gtcaataatt aacgctagag gtcaaaggtc ccttaccttt 60 

taagggcctt cgaacctctg gcaagaacta gaggagagaa gtg ccc gga aag eta 115 

Val Pro Gly Lys Leu 
1 5 

cgt gta cat gag ctt get aag caa etc ggt att ace age aag gaa eta 163 
Arg Val His Glu Leu Ala Lys Gin Leu Gly He Thr Ser Lys Glu Leu 
10 15 20 

ctt gee acc ctt aag gat aaa ggc gag ttt gtt aaa ace gca tea tec 211 
Leu Ala Thr Leu Lys Asp Lys Gly Glu Phe Val Lys Thr Ala Ser Ser 
25 30 35 

aca att gaa ccc cca gtt gtg aag agg atg cag gag cac tac ggt teg 259 
Thr He Glu Pro Pro Val Val Lys Arg Met Gin Glu His Tyr Gly Ser 
40 45 50 

age ggt teg gat aag tec gac acc get gcg aag cct gca gcg gca aag 307 
Ser Gly Ser Asp Lys Ser Asp Thr Ala Ala Lys Pro Ala Ala Ala Lys 
55 60 65 

cct get gcg cca aaa cca get gcg tea gca get cca aag cca ggt get 355 
Pro Ala Ala Pro Lys Pro Ala Ala Ser Ala Ala Pro Lys Pro Gly Ala 
7 0 75 80 85 

cca gca aaa cct gca gca cct gca gca aag cct gee cca get get cct 403 
Pro Ala Lys Pro Ala Ala Pro Ala Ala Lys Pro Ala Pro Ala Ala Pro 
90 95 100 

tct gca get tct gca gca aag cca ggc gca gca cct aag cca ggc gtt 451 
Ser Ala Ala Ser Ala Ala Lys Pro Gly Ala Ala Pro Lys Pro Gly Val 
105 110 115 



cag gca aag cct gca gca gee get aag cca ggc get cca gca aag cca 



499 
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Gln Ala Lys Pro Ala Ala Ala Ala Lys Pro Gly Ala Pro Ala Lys Pro 
120 125 130 

gca gca cct gca get cct tct gec get aag tea ggt tea get tea aag 547 
Ala Ala Pro Ala Ala Pro Ser Ala Ala Lys Ser Gly Ser Ala Ser Lys 
135 140 145 

cct gca gca gca get aag cca gca ttt tct ggc cca act cca ggc gat 595 
Pro Ala Ala Ala Ala Lys Pro Ala Phe Ser Gly Pro Thr Pro Gly Asp 
150 155 160 165 

gca tct aag aag gca gag cca gca get aag cca ggc gcg gaa gca cct 643 
Ala Ser Lys Lys Ala Glu Pro Ala Ala Lys Pro Gly Ala Glu Ala Pro 
170 175 180 

cgc cca ggc ggc atg cca cgt cca atg ggc aag cct get cca aag cca 691 
Arg Pro Gly Gly Met Pro Arg Pro Met Gly Lys Pro Ala Pro Lys Pro 
185 190 195 

ggc gca cgt gca cca cgt gta get aac aac cca ttc tec ace ggt ggt 739 
Gly Ala Arg Ala Pro Arg Val Ala Asn Asn Pro Phe Ser Thr Gly Gly 
200 205 210 

ggc gag cgt cca get cct cgc cca ggt ggc ggc cca cgt cct ggt ggc 787 
Gly Glu Arg Pro Ala Pro Arg Pro Gly Gly Gly Pro Arg Pro Gly Gly 
215 220 225 

gga cct cgc cca ggc ggt gga cca cgt cca cag ggc cag ggt cgt cca 835 
Gly Pro Arg Pro Gly Gly Gly Pro Arg Pro Gin Gly Gin Gly Arg Pro 
230 235 240 245 

ggt ggc cag cga gat ggt cag cgc gac gga cag cgt gat ggt cag ggt 883 
Gly Gly Gin Arg Asp Gly Gin Arg Asp Gly Gin Arg Asp Gly Gin Gly 
250 255 260 

aac cgc ggc ggt cag cgt caa ggc get ggc gca ggt gga cca cgc cca 931 
Asn Arg Gly Gly Gin Arg Gin Gly Ala Gly Ala Gly Gly Pro Arg Pro 
265 270 275 

cag ggt gga cca cgc cct cag ggc ggt tea cgc cca cag ggt ggc tec 979 
Gin Gly Gly Pro Arg Pro Gin Gly Gly Ser Arg Pro Gin Gly Gly Ser 
280 285 290 

get cag ggt get cag gga gca cct tec cag gag cgt caa ggt ggc gga 1027 
Ala Gin Gly Ala Gin Gly Ala Pro Ser Gin Glu Arg Gin Gly Gly Gly 
295 300 305 

cgt cgt cca tec cca gca atg atg cct cca ace cca ggt cag atg cct 1075 
Arg Arg Pro Ser Pro Ala Met Met Pro Pro Thr Pro Gly Gin Met Pro 
310 315 320 325 

get aag gca cct ggc aag ggt ggt cgt ggt ggc caa gee ggc ggt ggc 1123 
Ala Lys Ala Pro Gly Lys Gly Gly Arg Gly Gly Gin Ala Gly Gly Gly 
330 335 340 

get ggt ggc gga ttc aac cgt ggt ggc gga ace ggt ggc ggc gca ggc 1171 
Ala Gly Gly Gly Phe Asn Arg Gly Gly Gly Thr Gly Gly Gly Ala Gly 
345 350 355 

cgt ggc ggt cgt cgt ggc ggt ace gca ggt gca ttc ggc cgt cca ggt 1219 
Arg Gly Gly Arg Arg Gly Gly Thr Ala Gly Ala Phe Gly Arg Pro Gly 
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360 365 370 

ggt get cca cgc agg gga cgt aag teg aag cgt cag aag cgc aac gag 1267 
Gly Ala Pro Arg Arg Gly Arg Lys Ser Lys Arg Gin Lys Arg Asn Glu 
375 380 385 

tac gaa tea atg cag gca ccg aac gtc att ggt ggc gtt cgt ttg cca 1315 
Tyr Glu Ser Met Gin Ala Pro Asn Val lie Gly Gly Val Arg Leu Pro 
390 395 400 405 

gac ggc aag ggt gca acc ate cgc etc gcg cgc ggt gca tct ttg get 1363 
Asp Gly Lys Gly Ala Thr He Arg Leu Ala Arg Gly Ala Ser Leu Ala 
410 415 420 

gac ttc get gac 1375 
Asp Phe Ala Asp 
425 



<210> 466 
<211> 425 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 466 

Val Pro Gly Lys Leu Arg Val His Glu Leu Ala Lys Gin Leu Gly He 
15 10 15 

Thr Ser Lys Glu Leu Leu Ala Thr Leu Lys Asp Lys Gly Glu Phe Val 
20 25 30 

Lys Thr Ala Ser Ser Thr He Glu Pro Pro Val Val Lys Arg Met Gin 
35 40 45 

Glu His Tyr Gly Ser Ser Gly Ser Asp Lys Ser Asp Thr Ala Ala Lys 
50 55 60 

Pro Ala Ala Ala Lys Pro Ala Ala Pro Lys Pro Ala Ala Ser Ala Ala 
65 70 75 80 

Pro Lys Pro Gly Ala Pro Ala Lys Pro Ala Ala Pro Ala Ala Lys Pro 
85 90 95 

Ala Pro Ala Ala Pro Ser Ala Ala Ser Ala Ala Lys Pro Gly Ala Ala 
100 105 HO 

Pro Lys Pro Gly Val Gin Ala Lys Pro Ala Ala Ala Ala Lys Pro Gly 
115 120 125 

Ala Pro Ala Lys Pro Ala Ala Pro Ala Ala Pro Ser Ala Ala Lys Ser 
130 135 140 

Gly Ser Ala Ser Lys Pro Ala Ala Ala Ala Lys Pro Ala Phe Ser Gly 
14 5 150 155 160 

Pro Thr Pro Gly Asp Ala Ser Lys Lys Ala Glu Pro Ala Ala Lys Pro 
165 170 175 

Gly Ala Glu Ala Pro Arg Pro Gly Gly Met Pro Arg Pro Met Gly Lys 
180 185 190 
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Pro Ala Pro Lys Pro Gly Ala Arg Ala Pro Arg Val Ala Asn Asn Pro 
195 200 205 

Phe Ser Thr Gly Gly Gly Glu Arg Pro Ala Pro Arg Pro Gly Gly Gly 
210 215 220 

Pro Arg Pro Gly Gly Gly Pro Arg Pro Gly Gly Gly Pro Arg Pro Gin 
225 230 235 240 

Gly Gin Gly Arg Pro Gly Gly Gin Arg Asp Gly Gin Arg Asp Gly Gin 
245 250 255 

Arg Asp Gly Gin Gly Asn Arg Gly Gly Gin Arg Gin Gly Ala Gly Ala 
260 265 270 

Gly Gly Pro Arg Pro Gin Gly Gly Pro Arg Pro Gin Gly Gly Ser Arg 
275 280 285 

Pro Gin Gly Gly Ser Ala Gin Gly Ala Gin Gly Ala Pro Ser Gin Glu 
290 295 300 

Arg Gin Gly Gly Gly Arg Arg Pro Ser Pro Ala Met Met Pro Pro Thr 
305 310 315 320 

Pro Gly Gin Met Pro Ala Lys Ala Pro Gly Lys Gly Gly Arg Gly Gly 
325 330 ' 335 

Gin Ala Gly Gly Gly Ala Gly Gly Gly Phe Asn Arg Gly Gly Gly Thr 
340 345 350 

Gly Gly Gly Ala Gly Arg Gly Gly Arg Arg Gly Gly Thr Ala Gly Ala 
355 360 365 

Phe Gly Arg Pro Gly Gly Ala Pro Arg Arg Gly Arg Lys Ser Lys Arg 
370 375 380 

Gin Lys Arg Asn Glu Tyr Glu Ser Met Gin Ala Pro Asn Val lie Gly 
385 390 395 400 

Gly Val Arg Leu Pro Asp Gly Lys Gly Ala Thr lie Arg Leu Ala Arg 
405 410 415 

Gly Ala Ser Leu Ala Asp Phe Ala Asp 
420 425 



<210> 467 
<211> 1751 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1728) 

<223> FRXA01496 

<400> 467 

gca gac gca gca gca ttg gtt cag get ctg ttc aac ttg ggt gaa atg 48 

Ala Asp Ala Ala Ala Leu Val Gin Ala Leu Phe Asn Leu Gly Glu Met 

15 10 15 
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gtc acc gca act gca teg gtt tct gat gaa acc ttg cag ctg etc ggt 96 
Val Thr Ala Thr Ala Ser Val Ser Asp Glu Thr Leu Gin Leu Leu Gly 
20 25 30 

gag gaa atg aac tac aag gtt cag gtt gtt tec cca gaa gat gaa gac 144 
Glu Glu Met Asn Tyr Lys Val Gin Val Val Ser Pro Glu Asp Glu Asp 
35 40 45 

cgt gag ctg etc gaa age ttc gac ctt cag ttc ggt gag gac gaa ggt 192 
Arg Glu Leu Leu Glu Ser Phe Asp Leu Gin Phe Gly Glu Asp Glu Gly 
50 55 60 

ggc gag get gac ctt get aag cgt cct cca gtg gtt acc gtc atg ggt 240 
Gly Glu Ala Asp Leu Ala Lys Arg Pro Pro Val Val Thr Val Met Gly 
65 70 75 80 

cac gtt gac cac ggt aag act cgt ttg ctg gat act ate cgt aag gca 288 
His Val Asp His Gly Lys Thr Arg Leu Leu Asp Thr lie Arg Lys Ala 
85 90 95 

aat gtg ggc tec gac gaa gee ggc ggc att acc cag ggc att ggt gca 336 
Asn Val Gly Ser Asp Glu Ala Gly Gly lie Thr Gin Gly lie Gly Ala 
100 105 110 

tac cag gtc aag gta aat gtc gag gac act gag cgc acg ate acc ttc 384 
Tyr Gin Val Lys Val Asn Val Glu Asp Thr Glu Arg Thr He Thr Phe 
115 120 125 

ctg gat acc cca ggt cac gag gee ttc acc gca atg cgt gee cgt ggt 432 
Leu Asp Thr Pro Gly His Glu Ala Phe Thr Ala Met Arg Ala Arg Gly 
130 135 140 

gca aag tec aca gat ate gcg gtt ctg gtt gtt gca gca gac gac ggc 480 
Ala Lys Ser Thr Asp He Ala Val Leu Val Val Ala Ala Asp Asp Gly 
145 150 155 160 

gtt atg cct cag act gtg gaa gca ate aac cac get aag get gca gat 528 
Val Met Pro Gin Thr Val Glu Ala He Asn His Ala Lys Ala Ala Asp 
165 170 175 

gta cca ate gtg gtt gca gtg aac aag att gat aag cca gaa get tct 576 
Val Pro He Val Val Ala Val Asn Lys He Asp Lys Pro Glu Ala Ser 
180 185 190 

cca gag aag ate cgt ggt cag ctg acc gaa tac gga ttg ate cct gaa 624 
Pro Glu Lys He Arg Gly Gin Leu Thr Glu Tyr Gly Leu He Pro Glu 
195 200 205 

gag tac ggt ggc gac acc ate ttc gtt gac ate tct gca aag cag gga 672 
Glu Tyr Gly Gly Asp Thr He Phe Val Asp He Ser Ala Lys Gin Gly 
210 215 220 

ctg aac ate gat gag ctg etc get tct gtc tgc ctg acc gca gac get 720 
Leu Asn lie Asp Glu Leu Leu Ala Ser Val Cys Leu Thr Ala Asp Ala 
225 230 235 240 

gag ctt gac ctt gtt get aac cca gaa atg gac gca cag ggt gtt gca 768 
Glu Leu Asp Leu Val Ala Asn Pro Glu Met Asp Ala Gin Gly Val Ala 
245 250 255 



att gaa get cac etc gac cgt ggt cgt gga cca gtg gca acc gtt ate 



816 
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He Glu Ala His Leu Asp Arg Gly Arg Gly Pro Val Ala Thr Val He 
260 265 270 

gtc cag cgc ggt acc ctg cgc gtc ggt gac tec ate gtt gca ggc gat 864 
Val Gin Arg Gly Thr Leu Arg Val Gly Asp Ser He Val Ala Gly Asp 
275 280 285 

acc tac gga cgt gtt cgc cgc atg gtg gac gaa tac gga cgc gac gtt 912 
Thr Tyr Gly Arg Val Arg Arg Met Val Asp Glu Tyr Gly Arq Asp Val 
290 295 300 

gaa gag gee gga cct tec cgt cct gtt cag gtt cag ggt ctt aac ggt 960 
Glu Glu Ala Gly Pro Ser Arg Pro Val Gin Val Gin Gly Leu Asn Gly 
305 310 315 320 

gtc cca ggc gec ggc gac aac ctt ctg gtt gtt gaa gat gac cgc att 1008 
Val Pro Gly Ala Gly Asp Asn Leu Leu Val Val Glu Asp Asp Arg He 
32 5 330 335 

gca cgt cag att get aac cag cgc aac gee cgc aag cgt aac get ctg 1056 
Ala Arg Gin He Ala Asn Gin Arg Asn Ala Arg Lys Arg Asn Ala Leu 
340 345 350 

gca gca cgc tec cgt aag cgc gtc tec etc gag gat ctg gat tea gtt 1104 
Ala Ala Arg Ser Arg Lys Arg Val Ser Leu Glu Asp Leu Asp Ser Val 
355 360 365 

ctt aag gaa cat age acc ctt aac etc att ctt aag ggc gac aac gca 1152 
Leu Lys Glu His Ser Thr Leu Asn Leu He Leu Lys Gly Asp Asn Ala 
370 375 380 



ggt tec gtg gaa gca ctg gaa gaa gca ttg eta aag att gag atg gac 

Gly Ser Val Glu Ala Leu Glu Glu Ala Leu Leu Lys lie Glu Met Asp 

385 390 395 400 

gat gaa gtc cag etc aac ate ate gac cgc ggt gtg ggt gca gtt acc 

Asp Glu Val Gin Leu Asn He He Asp Arg Gly Val Gly Ala Val Thr 
405 410 415 



1200 



1248 



cag acc aac gtc acc ctt gca get gca tec gac get gtc ate ate gee 1296 
Gin Thr Asn Val Thr Leu Ala Ala Ala Ser Asp Ala Val He He Ala 
420 425 430 

ttc aac gtt cgc get gaa ggt aag gca act gag gaa gca aac gca gaa 1344 
Phe Asn Val Arg Ala Glu Gly Lys Ala Thr Glu Glu Ala Asn Ala Glu 
435 440 445 

ggc gtc gat gtt cgt tac tac acg ate ate tac cgt get ate gaa gag 1392 
Gly Val Asp Val Arg Tyr Tyr Thr He He Tyr Arg Ala He Glu Glu 
450 455 460 

gtc gag gcg gee etc aag ggc atg etc aag cca ate tac gaa gag cgc 1440 
Val Glu Ala Ala Leu Lys Gly Met Leu Lys Pro He Tyr Glu Glu Arg 
465 470 475 480 

gtt ate gga cat get gag ate cgt gcg ate ttc aag get tec tct gtc 1488 
Val lie Gly His Ala Glu lie Arg Ala He Phe Lys Ala Ser Ser Val 
485 490 495 

ggc etc ate gca ggt tgc atg gtt gaa gac ggc aag gtg cgc cga aac 1536 
Gly Leu lie Ala Gly Cys Met Val Glu Asp Gly Lys Val Arg Arg Asn 
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50 ° 505 



510 



lit Tht Val ITa Tl t n 9C " C aa<= gtC atC gCC M aat 9°* 1584 

Ala Thr Val Arg lie He Arg Asp Gly Asn Val He Ala Glu Asn Ala 

515 520 525 

Lvs lit T C T Ctt ^ Cgt gaC gat 9 CC acc 9 aa 9tc tct 1632 

Lys lie Val Ser Leu Arg Arg Glu Lys Asp Asp Ala Thr Glu Val Ser 

530 535 540 

gca ggc tac gag tgc ggt atg gtt ctg tct tac cca gac ate tec qtc 
Ala Gly Tyr Glu Cys Gly Met Val Leu Ser Tyr Pro Lp He S^r Val 

550 555 56Q 

gac gac aag ate gag gtc tac gaa atg gtt gag gtt cca cac aaa art 
Asp Asp Lys He Glu Val Tyr Glu Me? Val Glu Val Pro A^g I" S 
565 5 7 o 575 



1680 



1728 



taagcatttc eggctegggg cat 1751 



<210> 468 
<211> 576 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 468 

Ala Asp Ala Ala Ala Leu Val Gin Ala Leu Phe Asn Leu Gly Glu Met 



10 



15 



Val Thr Ala Thr Ala Ser Val Ser Asp Glu Thr Leu Gin Leu Leu Gly 
20 25 30 

Glu Glu Met Asn Tyr Lys Val Gin Val Val Ser Pro Glu Asp Glu Asp 
35 40 45 

Arg Glu Leu Leu Glu Ser Phe Asp Leu Gin Phe Gly Glu Asp Glu Gly 

^ 5 60 

Gly Glu Ala Asp Leu Ala Lys Arg Pro Pro Val Val Thr Val Met Gly 

70 75 80 

His Val Asp His Gly Lys Thr Arg Leu Leu Asp Thr He Arg Lys Ala 
85 90 95 

Asn Val Gly Ser Asp Glu Ala Gly Gly He Thr Gin Gly lie Gly Ala 
100 105 110 

Tyr Gin Val Lys Val Asn Val Glu Asp Thr Glu Arg Thr He Thr Phe 
H5 120 125 

Leu Asp Thr Pro Gly His Glu Ala Phe Thr Ala Met Arg Ala Arg Gly 
u 135 140 

Ala Lys Ser Thr Asp He Ala Val Leu Val Val Ala Ala Asp Asp Gly 

150 155 16Q 

Val Met Pro Gin Thr Val Glu Ala He Asn His Ala Lys Ala Ala Asp 
165 170 175 

Val Pro lie Val Val Ala Val Asn Lys He Asp Lys Pro Glu Ala Ser 



BGI-127CP _ 612 _ 



180 185 



190 



Pro Glu Lys lie Arg Gly Gin Leu Thr Glu Tyr Gly Leu He Pro Glu 
195 200 205 

Glu Tyr Gly Gly Asp Thr He Phe Val Asp He Ser Ala Lys Gin Gly 
ZiU 215 220 

Leu Asn lie Asp Glu Leu Leu Ala Ser Val Cys Leu Thr Ala Asp Ala 

230 235 24Q 

Glu Leu Asp Leu Val Ala Asn Pro Glu Met Asp Ala Gin Gly Val Ala 
245 250 255 

He Glu Ala His Leu Asp Arg Gly Arg Gly Pro Val Ala Thr Val He 
260 265 27Q 

Val Gin Arg Gly Thr Leu Arg Val Gly Asp Ser He Val Ala Gly Asp 
275 280 285 

Thr Tyr Gly Arg Val Arg Arg Met Val Asp Glu Tyr Gly Arg Asp Val 
zyu 295 300 

Glu Glu Ala Gly Pro Ser Arg Pro Val Gin Val Gin Gly Leu Asn Gly 

310 315 320 

Val Pro Gly Ala Gly Asp Asn Leu Leu Val Val Glu Asp Asp Arg He 
325 330 335 

Ala Arg Gin lie Ala Asn Gin Arg Asn Ala Arg Lys Arg Asn Ala Leu 
340 345 35Q 

Ala Ala Arg Ser Arg Lys Arg Val Ser Leu Glu Asp Leu Asp Ser Val 
355 360 365 

Leu Lys Glu His Ser Thr Leu Asn Leu He Leu Lys Gly Asp Asn Ala 
U 375 380 

Gly Ser Val Glu Ala Leu Glu Glu Ala Leu Leu Lys He Glu Met Asp 

390 395 40Q 

Asp Glu Val Gin Leu Asn He He Asp Arg Gly Val Gly Ala Val Thr 
405 410 415 

Gin Thr Asn Val Thr Leu Ala Ala Ala Ser Asp Ala Val He He Ala 
420 4 25 430 

Phe Asn Val Arg Ala Glu Gly Lys Ala Thr Glu Glu Ala Asn Ala Glu 
435 440 445 

Gly Val Asp Val Arg Tyr Tyr Thr He He Tyr Arg Ala He Glu Glu 
450 455 46Q 

Val Glu Ala Ala Leu Lys Gly Met Leu Lys Pro He Tyr Glu Glu Arg 

465 470 475 48 a 

Val lie Gly His Ala Glu He Arg Ala He Phe Lys Ala Ser Ser Val 
485 490 495 

Gly Leu He Ala Gly Cys Met Val Glu Asp Gly Lys Val Arg Arg Asn 
500 505 510 
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Ala Thr Val Arg lie lie Arg Asp 
515 520 

Lys lie Val Ser Leu Arg Arg Glu 
530 535 

Ala Gly Tyr Glu Cys Gly Met Val 
545 550 

Asp Asp Lys lie Glu Val Tyr Glu 
565 



-613- 




Gly Asn Val lie Ala Glu Asn Ala 
525 

Lys Asp Asp Ala Thr Glu Val Ser 
540 

Leu Ser Tyr Pro Asp lie Ser Val 
555 560 

Met Val Glu Val Pro Arg Glu Ala 
570 575 



<210> 469 
<211> 339 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (316) 

<223> RXA00677 

<400> 469 

cctatatcga tggtgtgcgt acatcttgag tgacgcaacc attttgaagt ggaaaaactt 60 

aaggcctccc gcaggggagt gttctggaaa agcggaggat atg get aag gaa ggc 115 

Met Ala Lys Glu Gly 
1 5 

get att gaa gtt gag ggt cgc att gtc gaa cct ctg ccg aat gca atg 163 
Ala lie Glu Val Glu Gly Arg lie Val Glu Pro Leu Pro Asn Ala Met 
10 15 20 

ttc cga gtc gag etc gac aac gga cac aag gta etc gee cac ate agt 211 
Phe Arg Val Glu Leu Asp Asn Gly His Lys Val Leu Ala His lie Ser 
25 30 35 

gga aag atg cgc cag cac tac ate cgt ate ctt cct gag gac cgc gtc 259 
Gly Lys Met Arg Gin His Tyr lie Arg lie Leu Pro Glu Asp Arg Val 
40 45 50 

gtt gta gag ctg teg ccc tat gat ctg act cgt gga cga ate gtt tac 307 
Val Val Glu Leu Ser Pro Tyr Asp Leu Thr Arg Gly Arg lie Val Tyr 
55 60 65 

cgc tac aag taaaaataag etttaagect cca 339 
Arg Tyr Lys 
70 



<210> 470 
<211> 72 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 470 



BGI-127CP 




Met Ala Lys Glu Gly Ala lie Glu Val Glu Gly Arg lie Val Glu Pro 
15 10 15 

Leu Pro Asn Ala Met Phe Arg Val Glu Leu Asp Asn Gly His Lys Val 
20 25 30 

Leu Ala His lie Ser Gly Lys Met Arg Gin His Tyr lie Arg lie Leu 
35 40 45 

Pro Glu Asp Arg Val Val Val Glu Leu Ser Pro Tyr Asp Leu Thr Arg 
50 55 60 

Gly Arg lie Val Tyr Arg Tyr Lys 
65 70 



<210> 471 
<211> 667 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (667) 

<223> RXN01284 

<400> 471 

atctgtgtgc tcagtcttcc aggctgctta tcacagtgaa agcaaaacca attcgtggct 60 

gcgaaagtcg tagccaccac gaagtccagg aggacataca gtg gca aag gcg aag 115 

Val Ala Lys Ala Lys 
1 5 

ttc gag cgt acc aag ccc cac gta aac ate ggc acc ate ggt cac gtt 163 
Phe Glu Arg Thr Lys Pro His Val Asn lie Gly Thr lie Gly His Val 
10 15 20 

gac cac ggt aag acc acc acc acc gcg get ate acc aag gtt ctg get 211 
Asp His Gly Lys Thr Thr Thr Thr Ala Ala lie Thr Lys Val Leu Ala 
25 30 35 

gac act tac cct gag etc aac gag get ttc gee ttc gac tec ate gat 259 
Asp Thr Tyr Pro Glu Leu Asn Glu Ala Phe Ala Phe Asp Ser lie Asp 
40 45 50 

aag get cct gag gag aag gag cgt ggc ate acg ate aac ate tec cac 307 
Lys Ala Pro Glu Glu Lys Glu Arg Gly lie Thr lie Asn lie Ser His 
55 60 65 

gtt gag tac cag act gaa aag cgc cac tac gca cac gtt gac get cca 355 
Val Glu Tyr Gin Thr Glu Lys Arg His Tyr Ala His Val Asp Ala Pro 
70 75 80 85 

ggc cac gec gac tac ate aag aac atg att acc ggc get get cag atg 403 
Gly His Ala Asp Tyr lie Lys Asn Met lie Thr Gly Ala Ala Gin Met 
90 95 100 



gac ggc gca ate etc gtt gtt get get acc gac ggc cca atg cct cag 451 
Asp Gly Ala lie Leu Val Val Ala Ala Thr Asp Gly Pro Met Pro Gin 
105 110 115 



BGI-I27CP . 6 j 5 . 



ace cgt gag cac gtt ctt ctt get cgc cag gtt ggc gtt cct tac ate 499 
Thr Arg Glu His Val Leu Leu Ala Arg Gin Val Gly Val Pro Tyr He 
120 125 130 

etc gtt get ctt aac aag tgc gac atg gtt gag gat gag gaa ate ate 547 
Leu Val Ala Leu Asn Lys Cys Asp Met Val Glu Asp Glu Glu He He 
135 140 145 

gag etc gtc gag atg gaa gtt cgt gaa ctt ctt get gag cag gac tac 595 
Glu Leu Val Glu Met Glu Val Arg Glu Leu Leu Ala Glu Gin Asp Tyr 
150 155 160 165 

gac gaa gag get cca att gtt cac ate tec get ctg aag get ctt gag 643 
Asp Glu Glu Ala Pro He Val His He Ser Ala Leu Lys Ala Leu Glu 
170 175 180 

ggc gac gag aag tgg ggc aag cag 667 
Gly Asp Glu Lys Trp Gly Lys Gin 
185 



<210> 472 
<211> 189 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 472 

Val Ala Lys Ala Lys Phe Glu Arg Thr Lys Pro His Val Asn He Gly 
15 10 15 

Thr He Gly His Val Asp His Gly Lys Thr Thr Thr Thr Ala Ala He 
20 25 30 

Thr Lys Val Leu Ala Asp Thr Tyr Pro Glu Leu Asn Glu Ala Phe Ala 
35 40 45 

Phe Asp Ser He Asp Lys Ala Pro Glu Glu Lys Glu Arg Gly He Thr 
50 55 60 

He Asn He Ser His Val Glu Tyr Gin Thr Glu Lys Arg His Tyr Ala 
65 "70 75 80 

His Val Asp Ala Pro Gly His Ala Asp Tyr He Lys Asn Met He Thr 
85 90 95 

Gly Ala Ala Gin Met Asp Gly Ala He Leu Val Val Ala Ala Thr Asp 
100 105 110 

Gly Pro Met Pro Gin Thr Arg Glu His Val Leu Leu Ala Arg Gin Val 
115 120 125 

Gly Val Pro Tyr He Leu Val Ala Leu Asn Lys Cys Asp Met Val Glu 
130 135 14Q 

Asp Glu Glu He He Glu Leu Val Glu Met Glu Val Arg Glu Leu Leu 
145 150 155 160 

Ala Glu Gin Asp Tyr Asp Glu Glu Ala Pro He Val His He Ser Ala 
165 170 175 

Leu Lys Ala Leu Glu Gly Asp Glu Lys Trp Gly Lys Gin 



BGM27CP _6I6 



180 185 



<210> 473 
<211> 507 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (507) 
<223> FRXA01284 

<400> 473 

gtt gac cac ggt aag acc 
Val Asp His Gly Lys Thr 
1 5 

get gac act tac cct gag 

Ala Asp Thr Tyr Pro Glu 
20 

gat aag get cct gag gag 

Asp Lys Ala Pro Glu Glu 
35 

cac gtt gag tac cag act 

His Val Glu Tyr Gin Thr 
50 

cca ggc cac gec gac tac 

Pro Gly His Ala Asp Tyr 

65 70 

atg gac ggc gca ate etc 
Met Asp Gly Ala lie Leu 
85 

cag acc cgt gag cac gtt 
Gin Thr Arg Glu His Val 
100 

ate etc gtt get ctt aac 
lie Leu Val Ala Leu Asn 
115 

ate gag etc gtc gag atg gaa gtt cgt 
lie Glu Leu Val Glu Met Glu Val Arg 
130 135 

tac gac gaa gag get cca att gtt cac 
Tyr Asp Glu Glu Ala Pro lie Val His 
145 150 

gag ggc gac gag aag tgg ggc aag cag 
Glu Gly Asp Glu Lys Trp Gly Lys Gin 
165 



48 



96 



144 



192 



240 



288 



336 



384 



gaa ctt ctt get gag cag gac 432 

Glu Leu Leu Ala Glu Gin Asp 
140 

ate tec get ctg aag get ctt 480 

lie Ser Ala Leu Lys Ala Leu 

155 160 

507 



acc acc acc gcg get ate acc aag gtt ctg 

Thr Thr Thr Ala Ala lie Thr Lys Val Leu 

10 15 

etc aac cag get ttc gee ttc gac tec ate 

Leu Asn Gin Ala Phe Ala Phe Asp Ser He 

25 30 

aag gag cgt ggc ate acg ate aac ate tec 

Lys Glu Arg Gly He Thr lie Asn He Ser 

40 45 

gaa aag cgc cac tac gca cac gtt gac get 

Glu Lys Arg His Tyr Ala His Val Asp Ala 
55 60 

ate aag aac atg att acc ggc get get cag 

He Lys Asn Met He Thr Gly Ala Ala Gin 

75 80 

gtt gtt get get acc gac ggc cca atg cct 

Val Val Ala Ala Thr Asp Gly Pro Met Pro 

90 95 

ctt ctt get cgc cag gtt ggc gtt cct tac 

Leu Leu Ala Arg Gin Val Gly Val Pro Tyr 

105 110 

aag tgc gac atg gtt gag gat gag gaa ate 

Lys Cys Asp Met Val Glu Asp Glu Glu He 

120 125 



<210> 474 
<211> 169 



BGI-127CP -617- 



<212> PRT 

<213> Corynebacterium glutamicum 
<400> 474 

Val Asp His Gly Lys Thr Thr Thr Thr Ala Ala lie Thr Lys Val Leu 
15 10 15 

Ala Asp Thr Tyr Pro Glu Leu Asn Gin Ala Phe Ala Phe Asp Ser lie 
20 , 25 30 

Asp Lys Ala Pro Glu Glu Lys Glu Arg Gly lie Thr lie Asn lie Ser 
35 40 45 

His Val Glu Tyr Gin Thr Glu Lys Arg His Tyr Ala His Val Asp Ala 
50 55 60 

Pro Gly His Ala Asp Tyr lie Lys Asn Met lie Thr Gly Ala Ala Gin 
65 70 75 80 

Met Asp Gly Ala lie Leu Val Val Ala Ala Thr Asp Gly Pro Met Pro 
85 90 95 

Gin Thr Arg Glu His Val Leu Leu Ala Arg Gin Val Gly Val Pro Tyr 
100 105 110 

lie Leu Val Ala Leu Asn Lys Cys Asp Met Val Glu Asp Glu Glu lie 
115 120 125 

lie Glu Leu Val Glu Met Glu Val Arg Glu Leu Leu Ala Glu Gin Asp 
130 135 140 

Tyr Asp Glu Glu Ala Pro lie Val His lie Ser Ala Leu Lys Ala Leu 
145 150 155 160 

Glu Gly Asp Glu Lys Trp Gly Lys Gin 
165 



<210> 475 

<211> 684 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (661) 

<223> RXA00138 

<400> 475 

cctcatcgtg gtgtaatcta ggtgagctaa tcggtctgcg cgtttttcaa gcactttgcg 60 

cagaccccca tccacgtaat ccacgaggga gatcacatcc gtg gca act acc get 115 

Val Ala Thr Thr Ala 

1 5 

gat ttc aag aac ggt eta gtt etc aag aac gaa ggc aag ctg cag cag 163 

Asp Phe Lys Asn Gly Leu Val Leu Lys Asn Glu Gly Lys Leu Gin Gin 

10 15 20 



ate ate gag ttc cag cac gtc aag cca ggc aag ggc cca gca ttc gtg 211 
lie lie Glu Phe Gin His Val Lys Pro Gly Lys Gly Pro Ala Phe Val 



BGI-127CP -618- 



25 30 35 

cga acc aaa etc aag gac gtc gtg acc ggc aag acc ate gac aag acc 259 

Arg Thr Lys Leu Lys Asp Val Val Thr Gly Lys Thr lie Asp Lys Thr 

40 45 50 

tgg aac gca ggc gtc aag gtt gaa acc gca acc gtc gac cgc cgc gat 307 

Trp Asn Ala Gly Val Lys Val Glu Thr Ala Thr Val Asp Arg Arg Asp 

55 60 65 

gtc acc tat ttg tac aac gac ggc act tec ttc ate gtc atg gat gac 355 

Val Thr Tyr Leu Tyr Asn Asp Gly Thr Ser Phe lie Val Met Asp Asp 

70 75 80 85 

aag act ttc gag cag tac gag ctg tec cca gac gca ttc ggc gac get 403 

Lys Thr Phe Glu Gin Tyr Glu Leu Ser Pro Asp Ala Phe Gly Asp Ala 

90 95 100 

ggc cgc ttc eta ctt gaa aac atg cgc gtt cag gtc tec ttc cac gaa 451 

Gly Arg Phe Leu Leu Glu Asn Met Arg Val Gin Val Ser Phe His Glu 

105 110 115 

ggc gag gca etc ttc ggc gaa etc cca gta tct gtc gac etc cgc gtc 499 

Gly Glu Ala Leu Phe Gly Glu Leu Pro Val Ser Val Asp Leu Arg Val 

120 125 130 

gag cac acc gat cca ggc ctg cag ggc gac cgc tec acc ggc ggc acc 547 

Glu His Thr Asp Pro Gly Leu Gin Gly Asp Arg Ser Thr Gly Gly Thr 

135 140 145 

aag cca gca acc etc gag acc ggc get gaa ate cag gtc cca ctg ttc 595 

Lys Pro Ala Thr Leu Glu Thr Gly Ala Glu He Gin Val Pro Leu Phe 

150 155 160 165 

ate gag acc gga aac gta etc aag gta gac acc cgc gac ggt tec tac 643 

He Glu Thr Gly Asn Val Leu Lys Val Asp Thr Arg Asp Gly Ser Tyr 

170 175 180 

etc tec cgc gtt aac aac taagattctt aaaaccttta aga 684 
Leu Ser Arg Val Asn Asn 
185 



<210> 476 
<211> 187 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 476 

Val Ala Thr Thr Ala Asp Phe Lys Asn Gly Leu Val Leu Lys Asn Glu 
15 10 15 

Gly Lys Leu Gin Gin He He Glu Phe Gin His Val Lys Pro Gly Lys 
20 25 30 

Gly Pro Ala Phe Val Arg Thr Lys Leu Lys Asp Val Val Thr Gly Lys 
35 40 45 



Thr He Asp Lys Thr Trp Asn Ala Gly Val Lys Val Glu Thr Ala Thr 
50 55 60 



BGI-127CP _ 619 



Val Asp Arg Arg Asp Val Thr Tyr Leu Tyr Asn Asp Gly Thr Ser Phe 
65 70 75 80 

He Val Met Asp Asp Lys Thr Phe Glu Gin Tyr Glu Leu Ser Pro Asp 
85 90 95 

Ala Phe Gly Asp Ala Gly Arg Phe Leu Leu Glu Asn Met Arg Val Gin 
100 105 HO 

Val Ser Phe His Glu Gly Glu Ala Leu Phe Gly Glu Leu Pro Val Ser 
115 120 125 

Val Asp Leu Arg Val Glu His Thr Asp Pro Gly Leu Gin Gly Asp Arg 
130 135 140 

Ser Thr Gly Gly Thr Lys Pro Ala Thr Leu Glu Thr Gly Ala Glu He 
145 150 155 160 

Gin Val Pro Leu Phe He Glu Thr Gly Asn Val Leu Lys Val Asp Thr 
165 170 175 

Arg Asp Gly Ser Tyr Leu Ser Arg Val Asn Asn 
180 185 



<210> 477 

<211> 480 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (457) 

<223> RXA00331 

<400> 477 

cagcgccgac cagcaagcga agtactgacc cagatttacg aagaagtgct cccccacctc 60 

taaaatgcct gttccggcac ttcccttcgg ggaaacagct atg gtt ggc cac atg 115 

Met Val Gly His Met 

1 5 

teg aat gat cac cca tac tec ccc gca aaa cgc gtc gga aat ttc ate 163 

Ser Asn Asp His Pro Tyr Ser Pro Ala Lys Arg Val Gly Asn Phe He 

10 15 20 

ttc gtc tec ggc get ctt tea gta gac aag gac tac caa cca gtc gtc 211 
Phe Val Ser Gly Ala Leu Ser Val Asp Lys Asp Tyr Gin Pro Val Val 
25 30 35 

ggt cgt aaa gaa gca gtt gat gca gca ctt gaa cgc atg cgt gaa cgc 259 
Gly Arg Lys Glu Ala Val Asp Ala Ala Leu Glu Arg Met Arg Glu Arq 
40 45 50 

etc gec acc get ggt ggt gaa etc aaa gac gtt gtg aaa etc act tac 307 
Leu Ala Thr Ala Gly Gly Glu Leu Lys Asp Val Val Lys Leu Thr Tyr 
55 60 65 

ttt gtc acc gac ate age ctg cgc gaa gaa tgc aac gag caa ttc cga 355 
Phe Val Thr Asp He Ser Leu Arg Glu Glu Cys Asn Glu Gin Phe Arg 
70 7 5 80 85 



BGI-127CP - 620- 



gag cat ttc etc gaa ggc cgc ccg gca cgc tct ttc gtg ggt gca tea 403 
Glu His Phe Leu Glu Gly Arg Pro Ala Arg Ser Phe Val Gly Ala Ser 
90 95 100 

teg ctt cct tat ggt gca act gtg gaa att gat gcg att gcg atg ate 451 
Ser Leu Pro Tyr Gly Ala Thr Val Glu He Asp Ala He Ala Met He 
105 no H5 

gag gac taaccagagc atttttcgea cga 480 
Glu Asp 



<210> 478 
<211> 119 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 478 

Met Val Gly His Met Ser Asn Asp His Pro Tyr Ser Pro Ala Lys Arg 
1 5 10 15 

Val Gly Asn Phe He Phe Val Ser Gly Ala Leu Ser Val Asp Lys Asp 
20 25 30 

Tyr Gin Pro Val Val Gly Arg Lys Glu Ala Val Asp Ala Ala Leu Glu 
35 40 45 

Arg Met Arg Glu Arg Leu Ala Thr Ala Gly Gly Glu Leu Lys Asp Val 
50 55 60 

Val Lys Leu Thr Tyr Phe Val Thr Asp He Ser Leu Arg Glu Glu Cys 
65 7 ° 75 80 

Asn Glu Gin Phe Arg Glu His Phe Leu Glu Gly Arg Pro Ala Arg Ser 
85 90 95 

Phe Val Gly Ala Ser Ser Leu Pro Tyr Gly Ala Thr Val Glu lie Asp 
1 00 105 HO 

Ala He Ala Met lie Glu Asp 
115 



<210> 479 

<211> 570 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (570) 

<223> RXA02822 

<400> 479 

ggt acc gag gtt age cat ccc gec cat ggt gcg tgg age cag ttc aag 48 

Gly Thr Glu Val Ser His Pro Ala His Gly Ala Trp Ser Gin Phe Lys 
1 5 10 15 



gaa ggt ggc gtg cac cgt gtt cag cgt gtg cct gtt act gaa tct 



96 



BGI-127CP _ 62 i 



Phe Glu Gly Gly Val His Arg Val Gin Arg Val Pro Val Thr Glu Ser 
20 25 30 

cag gga cgc ate cag acc tct get get ggt gtc ttg gtt tac cca gaa 
Gin Gly Arg He Gin Thr Ser Ala Ala Gly Val Leu Val Tyr Pro Glu 
35 40 45 

cca gat gag gtg gaa aac gtt gag ate gat gag aag gat att cgc gtc 
Pro Asp Glu Val Glu Asn Val Glu He Asp Glu Lys Asp He Arg Val 
50 55 60 



ttg gat gat ctg ttc acc gcg ttg cag get get gag cgt gca 
Leu Asp Asp Leu Phe Thr Ala Leu Gin Ala Ala Glu Arg Ala 
18 0 185 190 

<210> 480 
<211> 190 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 480 

Gly Thr Glu Val Ser His Pro Ala His Gly Ala Trp Ser Gin Phe Lys 
1 5 10 15 

Phe Glu Gly Gly Val His Arg Val Gin Arg Val Pro Val Thr Glu Ser 
20 25 30 

Gin Gly Arg He Gin Thr Ser Ala Ala Gly Val Leu Val Tyr Pro Glu 
35 40 45 

Pro Asp Glu Val Glu Asn Val Glu He Asp Glu Lys Asp He Arq Val 
50 55 60 



144 



192 



gat gtg tac cgt tec tea ggt aag ggt ggt cag ggc gtt aac acc act 240 
Asp Val Tyr Arg Ser Ser Gly Lys Gly Gly Gin Gly Val Asn Thr Thr 
65 70 75 80 

gac tec get gtg cgt att acc cac ttg cca act ggt ttg gtg gtg acc 288 
Asp Ser Ala Val Arg lie Thr His Leu Pro Thr Gly Leu Val Val Thr 
85 90 95 

tgt cag aag gag cgc tec cag att cag aac cgt gcg cgt gcg atg cag 336 
Cys Gin Lys Glu Arg Ser Gin He Gin Asn Arg Ala Arg Ala Met Gin 
1°0 105 HO 

gtt ttg get gec cgt tta cag gcg atg aag gaa gag gaa gcg gcg get 384 
Val Leu Ala Ala Arg Leu Gin Ala Met Lys Glu Glu Glu Ala Ala Ala 
115 120 125 

gag get get acg gga cgt get gcg cag att cgc acc atg gac cgc tct 432 
Glu Ala Ala Thr Gly Arg Ala Ala Gin He Arg Thr Met Asp Arg Ser 
130 135 14 „ 

gag cgc ate cgt acc tac aac tgg ccg gaa aac cgc ate age gat cac 480 
Glu Arg lie Arg Thr Tyr Asn Trp Pro Glu Asn Arg He Ser Asp His 
145 150 155 160 

cgt att ggt ttt aag gcg aac aac ctt gat teg gtt etc gat ggt gaa 528 
Arg He Gly Phe Lys Ala Asn Asn Leu Asp Ser Val Leu Asp Gly Glu 
165 170 175 



570 



BGI-127CP _ 6 22 



Asp Val Tyr Arg Ser Ser Gly Lys Gly Gly Gin Gly Val Asn Thr Thr 
65 70 75 80 

Asp Ser Ala Val Arg He Thr His Leu Pro Thr Gly Leu Val Val Thr 
85 90 95 

Cys Gin Lys Glu Arg Ser Gin He Gin Asn Arg Ala Arg Ala Met Gin 
100 105 HO 

Val Leu Ala Ala Arg Leu Gin Ala Met Lys Glu Glu Glu Ala Ala Ala 
115 120 125 

Glu Ala Ala Thr Gly Arg Ala Ala Gin He Arg Thr Met Asp Arg Ser 
I 30 135 140 

Glu Arg He Arg Thr Tyr Asn Trp Pro Glu Asn Arg He Ser Asp His 
145 150 155 160 

Arg He Gly Phe Lys Ala Asn Asn Leu Asp Ser Val Leu Asp Gly Glu 
165 170 175 

Leu Asp Asp Leu Phe Thr Ala Leu Gin Ala Ala Glu Arg Ala 
180 185 190 



<210> 481 
<211> 480 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (457) 

<223> RXA00011 

<400> 481 

gaagttcttc ccgtggtgga aaaagtggac tccatcgaca tccctgatgc cgatgttcgc 60 

gtcgatgtct accgctcctc cggcccaggt ggtcagtcca gtg aac acc acc gac 115 

Val Asn Thr Thr Asp 
1 5 

gtg cgc ctg acc cac ate cca acc ggc ate gtg gtg acc tgc 163 
Val Arg Leu Thr His He Pro Thr Gly He Val Val Thr Cys 
1° 15 20 

gag aaa tea cag ate caa aac aag gca tec gcg atg cgt gtt 211 
Glu Lys Ser Gin He Gin Asn Lys Ala Ser Ala Met Arg Val 
25 30 35 

gca aaa ctg ctt gag cgt aaa cgc cag gaa gaa cgc gec gaa 259 
Ala Lys Leu Leu Glu Arg Lys Arg Gin Glu Glu Arg Ala Glu 
40 45 50 

gec etc gga get gga ggc aat gca tec tgg ggt aac caa atg 307 
Ala Leu Gly Ala Gly Gly Asn Ala Ser Trp Gly Asn Gin Met 
60 65 

tac gtg ctg cac cct tat caa atg gtg aag gat ctg cgc acc 355 
Tyr Val Leu His Pro Tyr Gin Met Val Lys Asp Leu Arg Thr 



tct gec 
Ser Ala 



caa aac 
Gin Asn 



etc cag 
Leu Gin 



atg gat 
Met Asp 
55 

cgt tec 
Arg Ser 



BGI-127CP -623 



7 0 7 5^^ 8 0 8 5 

aac ttt gaa gtc aac gat ccg caa aaa gtc ctt gac ggc gat ate gat 403 

Asn Phe Glu Val Asn Asp Pro Gin Lys Val Leu Asp Gly Asp lie Asp 
90 95 100 

ggc ctt ttg gaa gca ggt att cgc tgg cga atg get gag age cag teg 451 

Gly Leu Leu Glu Ala Gly lie Arg Trp Arg Met Ala Glu Ser Gin Ser 
105 110 115 

gcg gaa taaaggttgg ttttctggca gaa 480 
Ala Glu 



<210> 482 
<211> 119 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 482 

Val Asn Thr Thr Asp Ser Ala Val Arg Leu Thr His lie Pro Thr Gly 
15 10 15 

lie Val Val Thr Cys Gin Asn Glu Lys Ser Gin lie Gin Asn Lys Ala 
20 25 30 

Ser Ala Met Arg Val Leu Gin Ala Lys Leu Leu Glu Arg Lys Arg Gin 
35 40 45 

Glu Glu Arg Ala Glu Met Asp Ala Leu Gly Ala Gly Gly Asn Ala Ser 
50 55 60 

Trp Gly Asn Gin Met Arg Ser Tyr Val Leu His Pro Tyr Gin Met Val 
65 70 75 80 

Lys Asp Leu Arg Thr Asn Phe Glu Val Asn Asp Pro Gin Lys Val Leu 
85 90 95 

Asp Gly Asp lie Asp Gly Leu Leu Glu Ala Gly lie Arg Trp Arg Met 
100 105 110 

Ala Glu Ser Gin Ser Ala Glu 
115 



<210> 483 
<211> 999 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (976) 

<223> RXA00012 

<400> 483 

ctggattagt catgccttcc attgtgcatg ccgtcggcca agtgtgctga ataaggtggc 60 



gttctaagaa teacaategg tgcgggtaat atgtgcaatc atg cgt ccc gaa ttt 115 

Met Arg Pro Glu Phe 



BGI-127CP -624 



1 5 

tct gca gaa etc tec gag eta gac age acg ctg aca ace att gaa aaa 163 

Ser Ala Glu Leu Ser Glu Leu Asp Ser Thr Leu Thr Thr lie Glu Lys 

10 15 20 

gtg ctg aac ccg caa gag atg tct gac cga gtc aga gaa ctt gaa get 211 

Val Leu Asn Pro Gin Glu Met Ser Asp Arg Val Arg Glu Leu Glu Ala 

25 30 35 

caa gca get gac ccg tct ctg tgg gat gac cct gac cat gca cag caa 259 

Gin Ala Ala Asp Pro Ser Leu Trp Asp Asp Pro Asp His Ala Gin Gin 

40 45 50 

gtc ace tct gag ctg tec cac gtc cag gcg gag ctg cgc aaa att acc 307 

Val Thr Ser Glu Leu Ser His Val Gin Ala Glu Leu Arg Lys lie Thr 

55 60 65 

gat ctg cgc cag cgc ate gaa gat ctg ccc ate atg gtg gaa etc gca 355 

Asp Leu Arg Gin Arg lie Glu Asp Leu Pro lie Met Val Glu Leu Ala 

70 75 80 85 

gag gaa gaa gac ggc gat acc tec ate gcg gaa gaa gaa etc gec gat 403 

Glu Glu Glu Asp Gly Asp Thr Ser lie Ala Glu Glu Glu Leu Ala Asp 

90 95 100 

ctg cgt tct ctg ate gat gcg ttg gaa gta aag acc atg ctg teg ggt 451 

Leu Arg Ser Leu lie Asp Ala Leu Glu Val Lys *Thr Met Leu Ser Gly 

105 110 115 

gaa tat gat get cgc gag gca gtg ate aat att cga tec ggt gee ggt 4 99 

Glu Tyr Asp Ala Arg Glu Ala Val lie Asn lie Arg Ser Gly Ala Gly 

120 125 130 

ggt gtc gat get gcg gac tgg get gaa atg etc atg cgc atg tac acc 547 

Gly Val Asp Ala Ala Asp Trp Ala Glu Met Leu Met Arg Met Tyr Thr 

135 140 145 

cgc tgg gcg gaa aag aac ggc cac aaa gta gat att tac gat att tec 595 

Arg Trp Ala Glu Lys Asn Gly His Lys Val Asp lie Tyr Asp lie Ser 

150 155 160 165 

tac gec gaa gaa gee ggc ate aaa tec gee acc ttc gtg gtc cac ggc 643 

Tyr Ala Glu Glu Ala Gly lie Lys Ser Ala Thr Phe Val Val His Gly 

170 175 180 

gac tac atg tac ggc cag etc tec gtg gag caa ggc gca cac cgc etc 691 

Asp Tyr Met Tyr Gly Gin Leu Ser Val Glu Gin Gly Ala His Arg Leu 

185 190 195 

gtg cgc ate agt cct ttt gat aac cag ggc agg cgc caa acc tec ttc 739 

Val Arg lie Ser Pro Phe Asp Asn Gin Gly Arg Arg Gin Thr Ser Phe 

200 205 210 

gee gag gta gaa gtt ctt ccc gtg gtg gaa aaa gtg gac tec ate gac 787 

Ala Glu Val Glu Val Leu Pro Val Val Glu Lys Val Asp Ser lie Asp 

215 220 225 

ate cct gat gee gat gtt cgc gtc gat gtc tac cgc tec tec ggc cca 835 

lie Pro Asp Ala Asp Val Arg Val Asp Val Tyr Arg Ser Ser Gly Pro 

230 235 240 245 



J 



BGM27CP - 625 - 



ggt ggt cag tec agt gaa cac cac cga etc tgc cgt gcg cct gac cca 883 

Gly Gly Gin Ser Ser Glu His His Arg Leu Cys Arg Ala Pro Asp Pro 

250 255 260 

cat ccc aac egg cat cgt ggt gac ctg cca aaa cga gaa ate aca gat 931 

His Pro Asn Arg His Arg Gly Asp Leu Pro Lys Arg Glu lie Thr Asp 

265 270 275 

cca aaa caa ggc ate cgc gat gcg tgt tct cca ggc aaa act get 976 

Pro Lys Gin Gly lie Arg Asp Ala Cys Ser Pro Gly Lys Thr Ala 
280 285 290 

tgagcgtaaa cgccaggaag aac 999 



<210> 484 
<211> 292 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 484 

Met Arg Pro Glu Phe Ser Ala Glu : 
1 5 



Leu Ser Glu Leu Asp Ser Thr Leu 
10 15 



Thr Thr lie Glu Lys Val Leu Asn Pro Gin Glu Met Ser Asp Arg Val 
20 25 30 

Arg Glu Leu Glu Ala Gin Ala Ala Asp Pro Ser Leu Trp Asp Asp Pro 
35 40 45 

Asp His Ala Gin Gin Val Thr Ser Glu Leu Ser His Val Gin Ala Glu 
50 55 60 

Leu Arg Lys lie Thr Asp Leu Arg Gin Arg lie Glu Asp Leu Pro lie 
65 70 75 80 

Met Val Glu Leu Ala Glu Glu Glu Asp Gly Asp Thr Ser lie Ala Glu 
85 90 95 

Glu Glu Leu Ala Asp Leu Arg Ser Leu lie Asp Ala Leu Glu Val Lys 
100 105 110 

Thr Met Leu Ser Gly Glu Tyr Asp Ala Arg Glu Ala Val lie Asn lie 
115 120 125 

Arg Ser Gly Ala Gly Gly Val Asp Ala Ala Asp Trp Ala Glu Met Leu 
130 135 140 

Met Arg Met Tyr Thr Arg Trp Ala Glu Lys Asn Gly His Lys Val Asp 
145 150 155 160 

lie Tyr Asp lie Ser Tyr Ala Glu Glu Ala Gly lie Lys Ser Ala Thr 
165 170 175 

Phe Val Val His Gly Asp Tyr Met Tyr Gly Gin Leu Ser Val Glu Gin 
180 185 190 



Gly Ala His Arg Leu Val Arg lie Ser Pro Phe Asp Asn Gin Gly Arg 
195 200 205 



BGI-127CP .626 



Arg Gin Thr Ser Phe Ala Glu Val Glu Val Leu Pro Val Val Glu Lys 
210 215 220 

Val Asp Ser lie Asp lie Pro Asp Ala Asp Val Arg Val Asp Val Tyr 
225 230 235 240 

Arg Ser Ser Gly Pro Gly Gly Gin Ser Ser Glu His His Arg Leu Cys 
245 250 255 

Arg Ala Pro Asp Pro His Pro Asn Arg His Arg Gly Asp Leu Pro Lys 
260 265 270 

Arg Glu He Thr Asp Pro Lys Gin Gly He Arg Asp Ala Cys Ser Pro 
275 280 285 

Gly Lys Thr Ala 
290 



<210> 485 
<211> 741 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (741) 

<223> RXN01926 

<400> 485 

ctg cga age ttc tac acc cca gaa caa gec ate gaa cgc gaa ggc gac 48 

Leu Arg Ser Phe Tyr Thr Pro Glu Gin Ala He Glu Arg Glu Gly Asp 
1 5 10 15 

gtc tgg aaa gee gee acc gaa gaa gca gaa etc etc gca get gac ggc 96 
Val Trp Lys Ala Ala Thr Glu Glu Ala Glu Leu Leu Ala Ala Asp Gly 
20 25 30 

gee gtc cac gac cag gaa etc ttc etc aac tgc acc acc tec cca ctg 144 
Ala Val His Asp Gin Glu Leu Phe Leu Asn Cys Thr Thr Ser Pro Leu 
35 40 45 

ate ttc gec tec gcg atg etc aac ttc ggc gtc cac caa ate ctg gac 192 
He Phe Ala Ser Ala Met Leu Asn Phe Gly Val His Gin He Leu Asp 
50 55 60 

acc etc tgc caa etc gca cca tec ccc gec ggc cgc gac gca gac ccc 240 
Thr Leu Cys Gin Leu Ala Pro Ser Pro Ala Gly Arg Asp Ala Asp Pro 
65 70 75 80 

aaa gee etc gaa gec gec acc tec gca atg gac gac cac cgc gac acc 288 
Lys Ala Leu Glu Ala Ala Thr Ser Ala Met Asp Asp His Arg Asp Thr 
85 90 95 

acc gac gac ttc tec ggc gtc gtc ttc aaa gtc caa gee ggc atg gac 336 
Thr Asp Asp Phe Ser Gly Val Val Phe Lys Val Gin Ala Gly Met Asp 
100 105 HO 



aaa aac cac cgc gat acc etc gee ttc atg cgc gtc gtc tec ggc gaa 384 
Lys Asn His Arg Asp Thr Leu Ala Phe Met Arg Val Val Ser Gly Glu 
115 120 125 
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ttc gac cgc ggc atg caa gtc acc cac tec caa tec ggc cgc age ttc 432 
Phe Asp Arg Gly Met Gin Val Thr His Ser Gin Ser Gly Arg Ser Phe 
130 135 140 

tec acc aaa tac gee etc acc gtc ttc ggc cgc acc cgc tct acc gtc 480 
Ser Thr Lys Tyr Ala Leu Thr Val Phe Gly Arg Thr Arg Ser Thr Val 
145 150 155 160 

gaa acc gee ttc ccc ggc gac ate gtc ggc etc gtc aac gee ggc gee 528 
Glu Thr Ala Phe Pro Gly Asp lie Val Gly Leu Val Asn Ala Gly Ala 
165 170 175 

etc gca cca ggc gac acc ate ttc gaa ggc cga aaa ate caa tac cca 576 
Leu Ala Pro Gly Asp Thr lie Phe Glu Gly Arg Lys lie Gin Tyr Pro 
180 185 190 

cca atg cca aaa ttc gcg cca gaa cac ttc cgc ate ctg cgc gee aaa 624 
Pro Met Pro Lys Phe Ala Pro Glu His Phe Arg lie Leu Arg Ala Lys 
195 200 205 

tea etc ggc aaa tac aaa cag ttc cgc aaa gec etc gag cag ctg gac 672 
Ser Leu Gly Lys Tyr Lys Gin Phe Arg Lys Ala Leu Glu Gin Leu Asp 
210 215 220 

tec gaa ggt gtc gtc cag ate etc aag aac gac ctg cgt ggc gac gec 720 
Ser Glu Gly Val Val Gin lie Leu Lys Asn Asp Leu Arg Gly Asp Ala 
225 230 235 240 

aac cca ggt cat ggc egg tgt 741 
Asn Pro Gly His Gly Arg Cys 
245 



<210> 486 
<211> 247 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 486 

Leu Arg Ser Phe Tyr Thr Pro Glu Gin Ala lie Glu Arg Glu Gly Asp 
15 10 15 

Val Trp Lys Ala Ala Thr Glu Glu Ala Glu Leu Leu Ala Ala Asp Gly 
20 25 30 

Ala Val His Asp Gin Glu Leu Phe Leu Asn Cys Thr Thr Ser Pro Leu 
35 40 45 

lie Phe Ala Ser Ala Met Leu Asn Phe Gly Val His Gin lie Leu Asp 
50 55 60 

Thr Leu Cys Gin Leu Ala Pro Ser Pro Ala Gly Arg Asp Ala Asp Pro 
65 70 75 80 

Lys Ala Leu Glu Ala Ala Thr Ser Ala Met Asp Asp His Arg Asp Thr 
85 90 95 



Thr Asp Asp Phe Ser Gly Val Val Phe Lys Val Gin Ala Gly Met Asp 
100 105 110 
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r Teu Ala Phe Met Arq Val Val Ser Gly 



Lys Asn His Arg Asp Thr Teu Ala Phe Met Arg Val Val Ser Gly Glu 
115 120 125 

Phe Asp Arg Gly Met Gin Val Thr His Ser Gin Ser Gly Arg Ser Phe 
130 135 140 

Ser Thr Lys Tyr Ala Leu Thr Val Phe Gly Arg Thr Arg Ser Thr Val 
145 150 155 160 

Glu Thr Ala Phe Pro Gly Asp lie Val Gly Leu Val Asn Ala Gly Ala 
165 170 175 

Leu Ala Pro Gly Asp Thr lie Phe Glu Gly Arg Lys lie Gin Tyr Pro 
180 185 190 

Pro Met Pro Lys Phe Ala Pro Glu His Phe Arg lie Leu Arg Ala Lys 
195 200 205 

Ser Leu Gly Lys Tyr Lys Gin Phe Arg Lys Ala Leu Glu Gin Leu Asp 
210 215 220 

Ser Glu Gly Val Val Gin lie Leu Lys Asn Asp Leu Arg Gly Asp Ala 
225 230 235 240 

Asn Pro Gly His Gly Arg Cys 
245 



<210> 487 
<211> 672 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (672) 

<223> FRXA01926 

<400> 487 

ctg cga age ttc tac acc cca gaa caa gec ate gaa cgc gaa ggc gac 48 

Leu Arg Ser Phe Tyr Thr Pro Glu Gin Ala lie Glu Arg Glu Gly Asp 

15 10 15 

gtc tgg aaa gec gec acc gaa gaa gca gaa etc etc gca get gac ggc 96 
Val Trp Lys Ala Ala Thr Glu Glu Ala Glu Leu Leu Ala Ala Asp Gly 
20 25 30 

gec gtc cac gac cag gaa etc ttc etc aac tgc acc acc tec cca ctg 144 
Ala Val His Asp Gin Glu Leu Phe Leu Asn Cys Thr Thr Ser Pro Leu 
35 40 45 

ate ttc gec tec gcg atg etc aac ttc ggc. gtc cac caa ate ctg gac 192 
lie Phe Ala Ser Ala Met Leu Asn Phe Gly Val His Gin lie Leu Asp 
50 55 60 

acc etc tgc caa etc gca cca tec ccc gec ggc cgc gac gca gac ccc 240 
Thr Leu Cys Gin Leu Ala Pro Ser Pro Ala Gly Arg Asp Ala Asp Pro 
65 70 75 80 



aaa gec etc gaa gec gec acc tec gca atg gac gac cac cgc gac acc 288 
Lys Ala Leu Glu Ala Ala Thr Ser Ala Met Asp Asp His Arg Asp Thr 
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85 90 95 

acc gac gac ttc tec ggc gtc gtc ttc aaa gtc caa gec ggc atg gac 336 

Thr Asp Asp Phe Ser Gly Val Val Phe Lys Val Gin Ala Gly Met Asp 

100 105 110 

aaa aac cac cgc gat acc etc gec ttc atg cgc gtc gtc tec ggc gaa 384 

Lys Asn His Arg Asp Thr Leu Ala Phe Met Arg Val Val Ser Gly Glu 

115 120 125 

ttc gac cgc ggc atg caa gtc acc cac tec caa tec ggc cgc age ttc 432 

Phe Asp Arg Gly Met Gin Val Thr His Ser Gin Ser Gly Arg Ser Phe 

130 135 140 

tec acc aaa tac gee etc acc gtc ttc ggc cgc acc cgc tct acc gtc 480 

Ser Thr Lys Tyr Ala Leu Thr Val Phe Gly Arg Thr Arg Ser Thr Val 

145 150 155 160 

gaa acc gec ttc ccc ggc gac ate gtc ggc etc gtc aac gee ggc gee 528 

Glu Thr Ala Phe Pro Gly Asp lie Val Gly Leu Val Asn Ala Gly Ala 

165 170 175 

etc gca cca ggc gac acc ate ttc gaa ggc cga aaa ate caa tac cca 576 

Leu Ala Pro Gly Asp Thr lie Phe Glu Gly Arg Lys lie Gin Tyr Pro 

180 185 190 

cca atg cca aaa ttc gcg cca gaa cac ttc cgc ate ctg cgc gec aaa 624 

Pro Met Pro Lys Phe Ala Pro Glu His Phe Arg lie Leu Arg Ala Lys 

195 200 205 

tea etc ggc aaa tac aaa cag ttc cgc aaa gee etc gag cag ctg gac 672 

Ser Leu Gly Lys Tyr Lys Gin Phe Arg Lys Ala Leu Glu Gin Leu Asp 

210 215 220 



<210> 488 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 488 

Leu Arg Ser Phe Tyr Thr Pro Glu i 
1 5 

Val Trp Lys Ala Ala Thr 
20 

Ala Val His Asp Gin Glu Leu Phe 
35 40 

lie Phe Ala Ser Ala Met Leu Asn 
50 55 

Thr Leu Cys Gin Leu Ala Pro Ser 
65 70 



Gin Ala lie Glu Arg Glu Gly Asp 
10 15 

Glu Leu Leu Ala Ala Asp Gly 
30 

Leu Asn Cys Thr Thr Ser Pro Leu 
45 

Phe Gly Val His Gin lie Leu Asp 
60 

Pro Ala Gly Arg Asp Ala Asp Pro 
75 80 



Glu Glu Ala 
25 



Lys Ala Leu Glu Ala Ala Thr Ser Ala Met Asp Asp His Arg Asp Thr 
85 90 95 



Thr Asp Asp Phe Ser Gly Val Val Phe Lys Val Gin Ala Gly Met Asp 
100 105 110 
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Lys Asn His Arg Asp Thr Leu Ala Phe Met Arg Val Val Ser Gly Glu 
115 120 125 

Phe Asp Arg Gly Met Gin Val Thr His Ser Gin Ser Gly Arg Ser Phe 
130 135 140 

Ser Thr Lys Tyr Ala Leu Thr Val Phe Gly Arg Thr Arg Ser Thr Val 
145 150 155 160 

Glu Thr Ala Phe Pro Gly Asp lie Val Gly Leu Val Asn Ala Gly Ala 
165 170 175 

Leu Ala Pro Gly Asp Thr lie Phe Glu Gly Arg Lys lie Gin Tyr Pro 
180 185 190 

Pro Met Pro Lys Phe Ala Pro Glu His Phe Arg lie Leu Arg Ala Lys 
195 200 205 

Ser Leu Gly Lys Tyr Lys Gin Phe Arg Lys Ala Leu Glu Gin Leu Asp 
210 215 220 



<210> 489 
<211> 478 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (478) 

<223> RXN02002 

<400> 489 

aagtggcaaa aaacgtttca agcaggcaac gccggcgtac aacttcgctg agctggggcg 60 

attatggccc agcgcccaca acccgctatt cttaataccc atg age aac gec aat 115 

Met Ser Asn Ala Asn 
1 5 

tec gac ace ace gec gee gag gca cat cgc cgc aga aca ttc gee gta 163 
Ser Asp Thr Thr Ala Ala Glu Ala His Arg Arg Arg Thr Phe Ala Val 
10 15 20 

ate gca cac ccc gac gec ggt aaa tec acc etc ace gag gca ttg gcg 211 
lie Ala His Pro Asp Ala Gly Lys Ser Thr Leu Thr Glu Ala Leu Ala 
25 30 35 

ctg cat gca cac ate ate tec gaa gee ggc gec acc cac ggc aaa gca 259 
Leu His Ala His lie lie Ser Glu Ala Gly Ala Thr His Gly Lys Ala 
40 45 50 

ggc cgc aaa gee acc gtt tec gac tgg atg gaa atg gaa aaa gac cgc 307 
Gly Arg Lys Ala Thr Val Ser Asp Trp Met Glu Met Glu Lys Asp Arg 
55 60 65 



ggc ate tec ate gec tec tec gca etc caa ttc gag tac gca cca gaa 355 
Gly lie Ser lie Ala Ser Ser Ala Leu Gin Phe Glu Tyr Ala Pro Glu 
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70 75 80 85 

ggc cac gca ggc gag ccc ttc atg ate aac etc gtg gac acc cca ggc 403 

Gly His Ala Gly Glu Pro Phe Met lie Asn Leu Val Asp Thr Pro Gly 
90 95 100 

cac gec gac ttc tec gaa gac acc tac cgc gtc etc atg gee gtc gac 451 

His Ala Asp Phe Ser Glu Asp Thr Tyr Arg Val Leu Met Ala Val Asp 

105 110 115 

gca gca gtc atg ctt atg cac tec gtc 478 

Ala Ala Val Met Leu Met His Ser Val 

120 125 



<210> 490 
<211> 126 
<212> PRT 

<213> Corynebacter ium glutamicum 
<400> 490 

Met Ser Asn Ala Asn Ser Asp Thr ' 
1 5 

Arg Thr Phe Ala Val lie Ala His : 
20 

Thr Glu Ala Leu Ala Leu His Ala : 

35 40 



Thr Ala Ala Glu Ala His Arg Arg 
10 15 

Pro Asp Ala Gly Lys Ser Thr Leu 
25 30 

His lie lie Ser Glu Ala Gly Ala 
45 



Thr His Gly Lys Ala Gly Arg Lys Ala Thr Val Ser Asp Trp Met Glu 
50 55 60 

Met Glu Lys Asp Arg Gly lie Ser lie Ala Ser Ser Ala Leu Gin Phe 
65 70 75 80 

Glu Tyr Ala Pro Glu Gly His Ala Gly Glu Pro Phe Met lie Asn Leu 
85 90 95 

Val Asp Thr Pro Gly His Ala Asp Phe Ser Glu Asp Thr Tyr Arg Val 
100 105 110 

Leu Met Ala Val Asp Ala Ala Val Met Leu Met His Ser Val 
115 120 125 



<210> 491 
<211> 394 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (17) . . (394) 

<223> FRXA02002 

<400> 491 

gctattctta atacccatg age aac gee aat ccc gac acc acc gee gee gag 52 

Met Ser Asn Ala Asn Pro Asp Thr Thr Ala Ala Glu 
15 10 



BGI-127CP - 632 - 



gca cat cgc cgc aga aca ttc gcc gta ate gca cac ccc gac gec ggt 100 

Ala His Arg Arg Arg Thr Phe Ala Val lie Ala His Pro Asp Ala Gly 

15 20 25 

aaa tec acc etc ace gag gca ttg gcg ctg cat gca cac ate ate tec 148 

Lys Ser Thr Leu Thr Glu Ala Leu Ala Leu His Ala His lie lie Ser 
30 35 40 

gaa gcc ggc gcc acc cac ggc aaa gca ggc cgc aaa gcc acc gtt tec 196 

Glu Ala Gly Ala Thr His Gly Lys Ala Gly Arg Lys Ala Thr Val Ser 

45 50 55 60 

gac tgg atg gaa atg gaa aaa gac cgc ggc ate tec ate gcc tec tec 244 

Asp Trp Met Glu Met Glu Lys Asp Arg Gly lie Ser lie Ala Ser Ser 

65 70 75 

gca etc caa ttc gag tac gca cca gaa ggc cac gca ggc gag ccc ttc 292 

Ala Leu Gin Phe Glu Tyr Ala Pro Glu Gly His Ala Gly Glu Pro Phe 

80 85 90 

atg ate aac etc gtg gac acc cca ggc cac gcc gac ttc tec gaa gac 340 

Met lie Asn Leu Val Asp Thr Pro Gly His Ala Asp Phe Ser Glu Asp 

95 100 105 

acc tac cgc gtc etc atg gcc gtc gac gca gca gtc atg ctt atg cac 388 

Thr Tyr Arg Val Leu Met Ala Val Asp Ala Ala Val Met Leu Met His 
110 115 120 

tec gtc 394 

Ser Val 

125 



<210> 492 
<211> 126 
<212> PRT 

<213> Corynebact erium glut ami cum 
<400> 492 

Met Ser Asn Ala Asn Pro Asp Thr Thr Ala Ala Glu Ala His Arg Arg 
15 10 15 

Arg Thr Phe Ala Val lie Ala His Pro Asp Ala Gly Lys Ser Thr Leu 
20 25 30 

Thr Glu Ala Leu Ala Leu His Ala His lie lie Ser Glu Ala Gly Ala 
35 40 45 

Thr His Gly Lys Ala Gly Arg Lys Ala Thr Val Ser Asp Trp Met Glu 
50 55 60 

Met Glu Lys Asp Arg Gly lie Ser lie Ala Ser Ser Ala Leu Gin Phe 
65 70 75 80 

Glu Tyr Ala Pro Glu Gly His Ala Gly Glu Pro Phe Met lie Asn Leu 
85 90 95 

Val Asp Thr Pro Gly His Ala Asp Phe Ser Glu Asp Thr Tyr Arg Val 
100 105 110 



Leu Met Ala Val Asp Ala Ala Val Met Leu Met His Ser Val 




<210> 493 
<211> 739 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (739) 

<223> RXA00896 

<400> 493 

cgcgaatggc ttcctcttta gccccgattg cgtggggtgc gtgagcctca aactcgagga 60 

gggttaaatc atctgcggaa agcatgctta gaatgttgcc atg act gtc cga cca 115 

Met Thr Val Arg Pro 

1 5 

ate gtt att cat gga gat cct gtt etc cac aac cct acc cag ctt gtt 163 

lie Val lie His Gly Asp Pro Val Leu His Asn Pro Thr Gin Leu Val 

10 15 20 

act gag gat gtc tct gaa ctg cag gaa eta att gca gat atg tac gag 211 
Thr Glu Asp Val Ser Glu Leu Gin Glu Leu lie Ala Asp Met Tyr Glu 
25 30 35 

acg atg gat gtc gec aat ggt gtg ggt ctt gcg gee aac cag att ggt 259 
Thr Met Asp Val Ala Asn Gly Val Gly Leu Ala Ala Asn Gin lie Gly 
40 45 50 

gtg tec aag cgc att ttt gtt tat gac tgt cct gat gat gag ggc gtg 307 
Val Ser Lys Arg lie Phe Val Tyr Asp Cys Pro Asp Asp Glu Gly Val 
55 60 65 

atg cac aag ggt tgt ttc ate aat cct gtg ttg gaa acc tct gaa ate 355 
Met His Lys Gly Cys Phe lie Asn Pro Val Leu Glu Thr Ser Glu lie 
70 75 80 85 

cca gag acc atg cct gec gat gat ggc tec gac gag gaa ggc tgc ctg 403 
Pro Glu Thr Met Pro Ala Asp Asp Gly Ser Asp Glu Glu Gly Cys Leu 
90 95 100 

tct gtt cct ggc gag ggc ttc ccc act ggc cgt get cat tgg gcg aag 451 
Ser Val Pro Gly Glu Gly Phe Pro Thr Gly Arg Ala His Trp Ala Lys 
105 110 115 

gtt act gga ctg aat gaa aag ggc gag gaa gtt tct gtt gag get gag 499 
Val Thr Gly Leu Asn Glu Lys Gly Glu Glu Val Ser Val Glu Ala Glu 
120 125 130 

ggt ttc ttg get cgt tgc ttc cag cat gag gtt ggc cac ctt gat ggt 547 
Gly Phe Leu Ala Arg Cys Phe Gin His Glu Val Gly His Leu Asp Gly 
135 140 145 

ttc ttg tac acc gat gtg ttg att ggt egg tgg aag cgc atg get aag 595 
Phe Leu Tyr Thr Asp Val Leu lie Gly Arg Trp Lys Arg Met Ala Lys 
150 155 160 165 

aag get att aag gec aat ggg tgg act gag cct ggt ttg acc tgg atg 643 
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Lys Ala lie Lys Ala Asn Gly Trp Thr Glu Pro Gly Leu Thr Trp Met 

170 175 180 

ccg ggt gaa gat gag gat cct ttc ggg cat gac gcc tat gtc ttc ccc 691 

Pro Gly Glu Asp Glu Asp Pro Phe Gly His Asp Ala Tyr Val Phe Pro 

185 190 195 

gtt tec gca gcc aga aac ctg ccg teg gcg ate gtg ttg ttg cac gtc 739 

Val Ser Ala Ala Arg Asn Leu Pro Ser Ala lie Val Leu Leu His Val 

200 205 210 



<210> 494 
<211> 213 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 494 

Met Thr Val Arg Pro lie Val lie ] 
1 5 



His Gly Asp Pro Val Leu His Asn 
10 15 



Pro Thr Gin Leu Val Thr Glu Asp Val Ser Glu Leu Gin Glu Leu lie 
20 25 30 

Ala Asp Met Tyr Glu Thr Met Asp Val Ala Asn Gly Val Gly Leu Ala 
35 40 45 

Ala Asn Gin lie Gly Val Ser Lys Arg lie Phe Val Tyr Asp Cys Pro 
50 55 60 

Asp Asp Glu Gly Val Met His Lys Gly Cys Phe lie Asn Pro Val Leu 
65 70 75 80 

Glu Thr Ser Glu lie Pro Glu Thr Met Pro Ala Asp Asp Gly Ser Asp 
85 90 95 

Glu Glu Gly Cys Leu Ser Val Pro Gly Glu Gly Phe Pro Thr Gly Arg 
100 105 110 

Ala His Trp Ala Lys Val Thr Gly Leu Asn Glu Lys Gly Glu Glu Val 
115 . 120 125 

Ser Val Glu Ala Glu Gly Phe Leu Ala Arg Cys Phe Gin His Glu Val 
130 135 140 

Gly His Leu Asp Gly Phe Leu Tyr Thr Asp Val Leu lie Gly Arg Trp 
145 150 155 160 

Lys Arg Met Ala Lys Lys Ala lie Lys Ala Asn Gly Trp Thr Glu Pro 
165 170 175 

Gly Leu Thr Trp Met Pro Gly Glu Asp Glu Asp Pro Phe Gly His Asp 
180 185 190 

Ala Tyr Val Phe Pro Val Ser Ala Ala Arg Asn Leu Pro Ser Ala lie 
195 200 205 



Val Leu Leu His Val 
210 
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<210> 495 
<211> 630 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (607) 

<223> RXA02242 

<400> 495 

gtgaaaggcc taatggggtc gtgtcccatg tgggatataa gatggggaga caagatcatc 60 

cacccatagg aattattgtt gaaggagcct tcccacaacc atg gca gtt cgt gaa 115 

Met Ala Val Arg Glu 
1 5 

gtc aga tta ttt gga gat ccc gta ctt gtg agt egg gca gat gag gtc 163 
Val Arg Leu Phe Gly Asp Pro Val Leu Val Ser Arg Ala Asp Glu Val 
10 15 20 

gtg gac ttc gat gaa tea ctg tec acc ctg ate gat gac atg ttt gac 211 
Val Asp Phe Asp Glu Ser Leu Ser Thr Leu lie Asp Asp Met Phe Asp 
25 30 35 

acc atg gaa gat gee ggt ggc gtt ggt eta gca gca aac cag gtg ggt 259 
Thr Met Glu Asp Ala Gly Gly Val Gly Leu Ala Ala Asn Gin Val Gly 
40 45 50 

gtt tta agg cgc gtg ttc gtg ttt gat acc tec cac cag gag ggt gga 307 
Val Leu Arg Arg Val Phe Val Phe Asp Thr Ser His Gin Glu Gly Gly 
55 60 65 

ttg cgc gga cat gtg ate aac ccg gtg tgg gag cct etc act gag gac 355 
Leu Arg Gly His Val lie Asn Pro Val Trp Glu Pro Leu Thr Glu Asp 
70 75 80 85 

acc cag act ggc aaa gag ggc tgt ttg tec ate cct gat gtc teg get 403 
Thr Gin Thr Gly Lys Glu Gly Cys Leu Ser lie Pro Asp Val Ser Ala 
90 95 100 

gag acc acc cgc tat gaa acg gtt egg ctg tct ggc cag gac cgc gac 451 
Glu Thr Thr Arg Tyr Glu Thr Val Arg Leu Ser Gly Gin Asp Arg Asp 
105 110 115 

ggc aat cca gtg ggg ttt gtg gee aat gga ttg ttg gec agg tgc ate 499 
Gly Asn Pro Val Gly Phe Val Ala Asn Gly Leu Leu Ala Arg Cys lie 
120 125 130 

caa cac gaa act gat cac ctt gat ggc gtg ctg ttt ttg aag cgc ctt 547 
Gin His Glu Thr Asp His Leu Asp Gly Val Leu Phe Leu Lys Arg Leu 
135 140 145 

gat cca get gaa cgt aaa gca gee atg ggc gtt att cgc gcg tct gca 595 
Asp Pro Ala Glu Arg Lys Ala Ala Met Gly Val lie Arg Ala Ser Ala 
150 155 160 165 



tgg ttt aac aaa taatgagtgg aaagggcact tea 
Trp Phe Asn Lys 



630 
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<210> 496 
<211> 169 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 496 

Met Ala Val Arg Glu Val Arg Leu Phe Gly Asp Pro Val Leu Val Ser 
15 10 15 

Arg Ala Asp Glu Val Val Asp Phe Asp Glu Ser Leu Ser Thr Leu lie 
20 25 30 

Asp Asp Met Phe Asp Thr Met Glu Asp Ala Gly Gly Val Gly Leu Ala 
35 40 45 

Ala Asn Gin Val Gly Val Leu Arg Arg Val Phe Val Phe Asp Thr Ser 
50 55 60 

His Gin Glu Gly Gly Leu Arg Gly His Val lie Asn Pro Val Trp Glu 
65 70 75 80 

Pro Leu Thr Glu Asp Thr Gin Thr Gly Lys Glu Gly Cys Leu Ser lie 
85 90 95 

Pro Asp Val Ser Ala Glu Thr Thr Arg Tyr Glu Thr Val Arg Leu Ser 
100 105 110 

Gly Gin Asp Arg Asp Gly Asn Pro Val Gly Phe Val Ala Asn Gly Leu 
115 120 125 

Leu Ala Arg Cys lie Gin His Glu Thr Asp His Leu Asp Gly Val Leu 
130 135 140 

Phe Leu Lys Arg Leu Asp Pro Ala Glu Arg Lys Ala Ala Met Gly Val 
145 150 155 160 

lie Arg Ala Ser Ala Trp Phe Asn Lys 
165 



<210> 497 
<211> 552 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (529) 

<223> RXS02308 

<400> 497 

gggtgagatt ggaatgattt cggcccgggc gctcgaaaac cgtgatagac acaatgaacc 60 

gagcaaatcc gccaggaaat aaattaagta aggaatatcc atg agt gaa acc cag 115 

Met Ser Glu Thr Gin 
1 5 



teg aat tea gtg tea gcg gta atg cct gcg cag etc cct cca' ggg cct 163 
Ser Asn Ser Val Ser Ala Val Met Pro Ala Gin Leu Pro Pro Gly Pro 
10 15 20 
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gcc gag cgt act gtg tac tec tac ggt gtt cgc gca ggg gat cag gtg 211 
Ala Glu Arg Thr Val Tyr Ser Tyr Gly Val Arg Ala Gly Asp Gin Val 
25 30 35 

cac att tta aga atg gag get ttt gat tct gac gcg aat att gtc ggc 259 
His lie Leu Arg Met Glu Ala Phe Asp Ser Asp Ala Asn He Val Gly 
40 45 50 



307 



gaa agg gac att gag gcg cat get gaa caa gtc ttt aag aac ctg caa 
Glu Arg Asp He Glu Ala His Ala Glu Gin Val Phe Lys Asn Leu Gin 
55 60 65 

gca gta ate cac gag gca gga gga acg ate aac aac att gtt tec ace 355 
Ala Val He His Glu Ala Gly Gly Thr He Asn Asn He Val Ser Thr 
70 75 80 85 

act act tat ctt gee gat gtc ace gat get ccc gtt gtt aac get get 403 
Thr Thr Tyr Leu Ala Asp Val Thr Asp Ala Pro Val Val Asn Ala Ala 
90 95 100 

cgc tec cgc tat ttc ace gga gaa gta ttg ccc ace cac ace gta att 451 
Arg Ser Arg Tyr Phe Thr Gly Glu Val Leu Pro Thr His Thr Val He 
105 110 115 

gga gtt get get ctt get egg cca cag ttt eta gtc gag ate tea gcg 4 99 
Gly Val Ala Ala Leu Ala Arg Pro Gin Phe Leu Val Glu He Ser Ala 
120 125 ■ 130 

gtg gee tat ttg ggg gac ctt tea aaa gac tagatacatg attatttttg 549 
Val Ala Tyr Leu Gly Asp Leu Ser Lys Asp 
135 140 

cat 552 



<210> 498 
<211> 143 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 498 

Met Ser Glu Thr Gin Ser Asn Ser Val Ser Ala Val Met Pro Ala Gin 
1 5 10 15 

Leu Pro Pro Gly Pro Ala Glu Arg Thr Val Tyr Ser Tyr Gly Val Arg 
20 25 30 

Ala Gly Asp Gin Val His lie Leu Arg Met Glu Ala Phe Asp Ser Asp 
35 40 45 

Ala Asn lie Val Gly Glu Arg Asp lie Glu Ala His Ala Glu Gin Val 
50 55 60 

Phe Lys Asn Leu Gin Ala Val He His Glu Ala Gly Gly Thr He Asn 
65 70 75 80 

Asn lie Val Ser Thr Thr Thr Tyr Leu Ala Asp Val Thr Asp Ala Pro 
85 90 95 



Val Val Asn Ala Ala Arg Ser Arg Tyr Phe Thr Gly Glu Val Leu Pro 
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100 

Thr His Thr Val lie Gly Val Ala 
115 120 

Val Glu lie Ser Ala Val Ala Tyr 
130 135 
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105 110 

Ala Leu Ala Arg Pro Gin Phe Leu 
125 

Leu Gly Asp Leu Ser Lys Asp 
140 



<210> 499 
<211> 531 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (508) 

<223> RXA01710 

<400> 499 

tctcggcgct aatctggttt attggtgata tccgagccaa gggaactccg agctcaccca 60 

ttaccactga tccaacgcac gaccatcttg agaggacagc atg aca gac ttc aaa 115 

Met Thr Asp Phe Lys 

1 5 

etc ate age gat ace gag tgg cgc gaa cgc etc acc ccg cag gaa ttc 163 

Leu lie Ser Asp Thr Glu Trp Arg Glu Arg Leu Thr Pro Gin Glu Phe 
10 15 20 

cat gtc etc cgc gaa gec ggc acc gaa cca cct cac gtc ggt gaa tac 211 
His Val Leu Arg Glu Ala Gly Thr Glu Pro Pro His Val Gly Glu Tyr 
25 30 35 

acc aac acc acc acc gaa ggt gtg tac tec tgt cgc gee tgt ggt gaa 259 
Thr Asn Thr Thr Thr Glu Gly Val Tyr Ser Cys Arg Ala Cys Gly Glu 
40 45 50 

gag tta ttc cgc tec acc gag aag ttt gaa tec cac tgc ggt tgg cct 307 
Glu Leu Phe Arg Ser Thr Glu Lys Phe Glu Ser His Cys Gly Trp Pro 
55 60 65 

tec ttc ttc tec cca ctt get ggc gac aaa ate att gag aag gaa gat 355 
Ser Phe Phe Ser Pro Leu Ala Gly Asp Lys lie lie Glu Lys Glu Asp 
70 75 80 85 

ctt tec etc ggt atg cgt cgc gtt gag att ctg tgc get aac tgc ggc 403 
Leu Ser Leu Gly Met Arg Arg Val Glu lie Leu Cys Ala Asn Cys Gly 
90 95 100 

tct cac atg ggt cac gtc ttc gaa ggc gaa ggc tac gac acc ccc acc 451 
Ser His Met Gly His Val Phe Glu Gly Glu Gly Tyr Asp Thr Pro Thr 
105 110 115 

gat ctt cgt tac tgc att aac tec ate age ttg aag ctg gaa gaa aag 499 
Asp Leu Arg Tyr Cys lie Asn Ser lie Ser Leu Lys Leu Glu Glu Lys 
120 125 130 



cca gtt tec taagcttccg agcacgaaac gag 
Pro Val Ser 
135 



531 
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<210> 500 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 500 

Met Thr Asp Phe Lys Leu lie Ser Asp Thr Glu Trp Arg Glu Arg Leu 
15 10 15 

Thr Pro Gin Glu Phe His Val Leu Arg Glu Ala Gly Thr Glu Pro Pro 
20 25 30 

His Val Gly Glu Tyr Thr Asn Thr Thr Thr Glu Gly Val Tyr Ser Cys 
35 40 45 

Arg Ala Cys Gly Glu Glu Leu Phe Arg Ser Thr Glu Lys Phe Glu Ser 
50 55 60 

His Cys Gly Trp Pro Ser Phe Phe Ser Pro Leu Ala Gly Asp Lys lie 
65 70 75 80 

lie Glu Lys Glu Asp Leu Ser Leu Gly Met Arg Arg Val Glu lie Leu 
85 90 95 

Cys Ala Asn Cys Gly Ser His Met Gly His Val Phe Glu Gly Glu Gly 
100 105 110 

Tyr Asp Thr Pro Thr Asp Leu Arg Tyr Cys lie Asn Ser lie Ser Leu 
115 120 125 

Lys Leu Glu Glu Lys Pro Val Ser 
130 135 



<210> 501 
<211> 1941 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1918) 

<223> RXN02462 

<400> 501 

tccatcctca tcgacgaagc ccgcacccca ctgattatct ccgggaccag tagacggcac 60 

atcgcagttc tacaacgtct tcgcacagat cgtcccacgc atg acc aag gac gtt 11 

Met Thr Lys Asp Val 
1 5 

cac tac gaa gtc gac gaa cgt aaa aag acc gtc ggt gtg aaa gaa gaa 16 
His Tyr Glu Val Asp Glu Arg Lys Lys Thr Val Gly Val Lys Glu Glu 
10 15 20 



ggc gtc gaa tac gtc gaa gac caa etc ggc ate gac aac etc tac gca 
Gly Val Glu Tyr Val Glu Asp Gin Leu Gly He Asp Asn Leu Tyr Ala 
25 30 35 



211 



BGM27CP -640- 



cct gag cac tea cag ctg gtc age tac ctg aac aac gec ate aag gca 259 
Pro Glu His Ser Gin Leu Val Ser Tyr Leu Asn Asn Ala lie Lys Ala 
40 45 50 

cag gaa ctg ttc acc cgc gac aag gac tac ate gtc cgc aac ggc gaa 307 
Gin Glu Leu Phe Thr Arg Asp Lys Asp Tyr lie Val Arg Asn Gly Glu 
55 60 65 

gtt atg ate gtc gac ggc ttc acc ggc cgt gtc ctt gee ggc cgc cga 355 
Val Met lie Val Asp Gly Phe Thr Gly Arg Val Leu Ala Gly Arg Arg 
70 75 80 85 

tac aac gaa ggc atg cac cag gcg ate gaa gee aaa gag cgc gta gag 403 
Tyr Asn Glu Gly Met His Gin Ala lie Glu Ala Lys Glu Arg Val Glu 
90 95 100 

ate aaa aac gag aac cag acc ctg gcg acc gtt acc etc cag aac tac 451 
He Lys Asn Glu Asn Gin Thr Leu Ala Thr Val Thr Leu Gin Asn Tyr 
105 110 115 

ttc cgc etc tac acc aaa etc gec ggc atg acc ggt acc gca gag acc 499 
Phe Arg Leu Tyr Thr Lys Leu Ala Gly Met Thr Gly Thr Ala Glu Thr 
120 125 130 

gaa gca gca gag etc aac cag ate tac aag etc gac gtc ate gcg ate 547 
Glu Ala Ala Glu Leu Asn Gin He Tyr Lys Leu Asp Val He Ala He 
135 140 145 

cca acc aac cga cca aac cag cgc gaa gac ttg acc gac ttg gtg tac 595 
Pro Thr Asn Arg Pro Asn Gin Arg Glu Asp Leu Thr Asp Leu Val Tyr 
150 155 160 165 

aaa acc caa gag get aag ttc gca gca gtc gtc gac gac ate gca gaa 643 
Lys Thr Gin Glu Ala Lys Phe Ala Ala Val Val Asp Asp He Ala Glu 
170 175 180 

cgc acc gaa aag ggc caa cca gtc etc gtc ggt acc gtc tec gtc gag 691 
Arg Thr Glu Lys Gly Gin Pro Val Leu Val Gly Thr Val Ser Val Glu 
185 190 195 

cgc tec gaa tac etc tec cag ctg ttg acc aaa cga ggc ate aag cac 739 
Arg Ser Glu Tyr Leu Ser Gin Leu Leu Thr Lys Arg Gly He Lys His 
200 205 210 

aac gtc etc aat gcg aag cac cac gag cag gaa gca cag ate gtt get 787 
Asn Val Leu Asn Ala Lys His His Glu Gin Glu Ala Gin He Val Ala 
215 220 225 

cag gca ggt ctt cca ggc gee gtc acc gtt gee acc aac atg gcg ggc 835 
Gin Ala Gly Leu Pro Gly Ala Val Thr Val Ala Thr Asn Met Ala Gly 
230 235 240 245 

cgt gga acc gac ate gtg etc ggc gga aac cca gaa ate etc etc gac 883 
Arg Gly Thr Asp He Val Leu Gly Gly Asn Pro Glu He Leu Leu Asp 
250 255 260 

ate aaa etc cgc gaa cgt gga ctt gat cct ttc gaa gac gaa gaa age 931 
He Lys Leu Arg Glu Arg Gly Leu Asp Pro Phe Glu Asp Glu Glu Ser 
265 270 275 

tac cag gaa gee tgg gac get gaa ctt cca gca atg aag cag cga tgc 979 



BGI-127CP 



641 



Tyr Gin Glu Ala Trp Asp Ala Glu Leu Pro Ala Met Lys Gin Arg Cys 
280 285 290 



gaa gaa cgt ggc gac aaa gtc cgc gaa gcc gga gga etc tac gtc ctt 
Glu Glu Arg Gly Asp Lys Val Arg Glu Ala Gly Gly Leu Tyr Val Leu 
295 300 305 



1027 



ggc acc gaa cgc cac gaa tec cga cgc ate gac aac cag ctg cgc ggt 
Gly Thr Glu Arg His Glu Ser Arg Arg lie Asp Asn Gin Leu Arg Gly 
310 315 320 325 



1075 



cgt tct gca cgt cag ggc gac cca gga tec acc cgc ttc tat etc tct 
Arg Ser Ala Arg Gin Gly Asp Pro Gly Ser Thr Arg Phe Tyr Leu Ser 
330 335 340 



1123 



atg cgc gac gac ctg atg gtt cgc ttc gtc ggc cca acc atg gaa aac 
Met Arg Asp Asp Leu Met Val Arg Phe Val Gly Pro Thr Met Glu Asn 
345 350 355 



1171 



atg atg aac agg etc aac gtc cca gac gat gtg ccc ate gaa tec aaa 
Met Met Asn Arg Leu Asn Val Pro Asp Asp Val Pro lie Glu Ser Lys 
360 365 370 



1219 



acc gtc acc aac tec ate aag ggc gcc caa get cag gtg gag aac cag 
Thr Val Thr Asn Ser lie Lys Gly Ala Gin Ala Gin Val Glu Asn Gin 
375 380 385 



1267 



aac ttc gaa atg cgt aag aac gtt ctg aag tac gac gaa gtc atg aac 
Asn Phe Glu Met Arg Lys Asn Val Leu Lys Tyr Asp Glu Val Met Asn 
390 395 400 405 



1315 



gaa cag cgc aag gtt ate tac age gag cga cgc gaa ate etc gaa tec 
Glu Gin Arg Lys Val lie Tyr Ser Glu Arg Arg Glu lie Leu Glu Ser 
410 415 420 



1363 



gca gac ate tec cgc tac ate caa aac atg ate gaa gaa aca gtc age 
Ala Asp lie Ser Arg Tyr lie Gin Asn Met lie Glu Glu Thr Val Ser 
425 430 435 



1411 



gca tac gtc gac ggc gcc acc gcc aac ggc tac gtc gaa gac tgg gac 
Ala Tyr Val Asp Gly Ala Thr Ala Asn Gly Tyr Val Glu Asp Trp Asp 
440 445 450 



1459 



etc gac aaa etc tgg aac gcc etc gaa gcc etc tac gac cca teg ate 
Leu Asp Lys Leu Trp Asn Ala Leu Glu Ala Leu Tyr Asp Pro Ser lie 
455 460 465 



1507 



aac tgg acc gac etc gtc gaa ggc age gaa tac ggc aaa cca ggg gag 
Asn Trp Thr Asp Leu Val Glu Gly Ser Glu Tyr Gly Lys Pro Gly Glu 
470 475 480 485 



1555 



ctg tec gcc gaa gat eta cgc acc gca etc gtc aac gac gcc cac gcc 
Leu Ser Ala Glu Asp Leu Arg Thr Ala Leu Val Asn Asp Ala His Ala 
490 495 500 



1603 



gaa tac gca aaa etc gaa gaa gcc gta tec gca ate ggc ggc gaa gca 
Glu Tyr Ala Lys Leu Glu Glu Ala Val Ser Ala lie Gly Gly Glu Ala 
505 510 515 



1651 



cag ate cgc aac ate gaa cga atg gtg etc atg cca gtc ate gac acc 
Gin lie Arg Asn lie Glu Arg Met Val Leu Met Pro Val lie Asp Thr 



1699 
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520 525 530 

aaa tgg cgc gaa cac etc tac gaa atg gac tac ctg aaa gaa ggc ate 1747 
Lys Trp Arg Glu His Leu Tyr Glu Met Asp Tyr Leu Lys Glu Gly He 

5 35 540 545 

ggc ctg cgc gca atg gca cag cgc gac cca ctg gtc gaa tac caa aag 1795 

Gly Leu Arg Ala Met Ala Gin Arg Asp Pro Leu Val Glu Tyr Gin Lys 
550 555 560 565 

gaa ggc ggc gac atg ttc aac ggc atg aaa gac ggc ate aag gaa gaa 1843 

Glu Gly Gly Asp Met Phe Asn Gly Met Lys Asp Gly He Lys Glu Glu 
570 575 580 

ace gtc cgc cag etc ttc etc tec gca age agt tea tea age aag acg 1891 

Thr Val Arg Gin Leu Phe Leu Ser Ala Ser Ser Ser Ser Ser Lys Thr 
585 590 595 

egg aag teg ctg act aac tea gaa ccc tgaaattcag catccgccac 1938 

Arg Lys Ser Leu Thr Asn Ser Glu Pro 
600 605 

atg 1941 



<210> 502 
<211> 606 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 502 

Met Thr Lys Asp Val His Tyr Glu Val Asp Glu Arg Lys Lys Thr Val 
1 5 10 15 

Gly Val Lys Glu Glu Gly Val Glu Tyr Val Glu Asp Gin Leu Gly He 
20 25 30 

Asp Asn Leu Tyr Ala Pro Glu His Ser Gin Leu Val Ser Tyr Leu Asn 
35 40 45 

Asn Ala He Lys Ala Gin Glu Leu Phe Thr Arg Asp Lys Asp Tyr He 
50 55 60 

Val Arg Asn Gly Glu Val Met He Val Asp Gly Phe Thr Gly Arg Val 
65 70 75 80 

Leu Ala Gly Arg Arg Tyr Asn Glu Gly Met His Gin Ala He Glu Ala 
85 90 95 

Lys Glu Arg Val Glu He Lys Asn Glu Asn Gin Thr Leu Ala Thr Val 
100 105 110 

Thr Leu Gin Asn Tyr Phe Arg Leu Tyr Thr Lys Leu Ala Gly Met Thr 
115 120 125 

Gly Thr Ala Glu Thr Glu Ala Ala Glu Leu Asn Gin He Tyr Lys Leu 
130 135 140 

Asp Val He Ala He Pro Thr Asn Arg Pro Asn Gin Arg Glu Asp Leu 
14 5 150 155 160 
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Thr Asp Leu Val 



Asp Asp lie Ala 
180 

Thr Val Ser Val 
195 

Arg Gly lie Lys 
210 

Ala Gin lie Val 
225 

Thr Asn Met Ala 



Glu lie Leu Leu 
260 

Glu Asp Glu Glu 
275 

Met Lys Gin Arg 
290 

Gly Leu Tyr Val 
305 

Asn Gin Leu Arg 



Arg Phe Tyr Leu 
340 

Pro Thr Met Glu 
355 

Pro lie Glu Ser 
370 

Gin Val Glu Asn 
385 

Asp Glu Val Met 



Glu lie Leu Glu 
420 

Glu Glu Thr Val 
435 

Val Glu Asp Trp 
450 

Tyr Asp Pro Ser 
465 




Tyr Lys Thr Gin 
165 

Glu Arg Thr Glu 



Glu Arg Ser Glu 
200 

His Asn Val Leu 
215 

Ala Gin Ala Gly 
230 

Gly Arg Gly Thr 
245 

Asp lie Lys Leu 



Ser Tyr Gin Glu 
280 

Cys Glu Glu Arg 
295 

Leu Gly Thr Glu 
310 

Gly Arg Ser Ala 
325 

Ser Met Arg Asp 



Asn Met Met Asn 
360 

Lys Thr Val Thr 
375 

Gin Asn Phe Glu 
390 

Asn Glu Gin Arg 
405 

Ser Ala Asp lie 



Ser Ala Tyr Val 
440 

Asp Leu Asp Lys 
455 

lie Asn Trp Thr 
470 



-643 - 



Glu Ala Lys Phe 
170 

Lys Gly Gin Pro 
185 

Tyr Leu Ser Gin 



Asn Ala Lys His 
220 

Leu Pro Gly Ala 

235 

Asp lie Val Leu 
250 

Arg Glu Arg Gly 
265 

Ala Trp Asp Ala 



Gly Asp Lys Val 
300 

Arg His Glu Ser 
315 

Arg Gin Gly Asp 
330 

Asp Leu Met Val 
345 

Arg Leu Asn Val 



Asn Ser lie Lys 
380 

Met Arg Lys Asn 
395 

Lys Val lie Tyr 
410 

Ser Arg Tyr lie 
425 

Asp Gly Ala Thr 



Leu Trp Asn Ala 
460 

Asp Leu Val Glu 
475 




Ala Ala Val Val 
175 

Val Leu Val Gly 
190 

Leu Leu Thr Lys 
205 

His Glu Gin Glu 



Val Thr Val Ala 
240 

Gly Gly Asn Pro 
255 

Leu Asp Pro Phe 
270 

Glu Leu Pro Ala 
285 

Arg Glu Ala Gly 



Arg Arg lie Asp 
320 

Pro Gly Ser Thr 
335 

Arg Phe Val Gly 
350 

Pro Asp Asp Val 
365 

Gly Ala Gin Ala 



Val Leu Lys Tyr 
400 

Ser Glu Arg Arg 
415 

Gin Asn Met lie 
430 

Ala Asn Gly Tyr 
445 

Leu Glu Ala Leu 



Gly Ser Glu Tyr 
480 



Gly Lys Pro Gly Glu Leu Ser Ala Glu Asp Leu Arg Thr Ala Leu Val 
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485 490 495 

Asn Asp Ala His Ala Glu Tyr Ala Lys Leu Glu Glu Ala Val Ser Ala 
500 505 510 

lie Gly Gly Glu Ala Gin lie Arg Asn lie Glu Arg Met Val Leu Met 
515 520 525 

Pro Val lie Asp Thr Lys Trp Arg Glu His Leu Tyr Glu Met Asp Tyr 
530 535 540 

Leu Lys Glu Gly lie Gly Leu Arg Ala Met Ala Gin Arg Asp Pro Leu 
545 550 555 560 

Val Glu Tyr Gin Lys Glu Gly Gly Asp Met Phe Asn Gly Met Lys Asp 
565 570 575 

Gly lie Lys Glu Glu Thr Val Arg Gin Leu Phe Leu Ser Ala Ser Ser 
580 585 590 

Ser Ser Ser Lys Thr Arg Lys Ser Leu Thr Asn Ser Glu Pro 
595 600 605 



<210> 503 
<211> 832 
<212> DNA 

<213> Corynebact er ium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (832) 

<223> FRXA00124 

<400> 503 

tccatcctca tcgacgaagc ccgcacccca ctgattatct ccgggaccag tagacggcac 60 

atcgcagttc tacaacgtct tcgcacagat cgtcccacgc atg acc aag gac gtt 115 

Met Thr Lys Asp Val 

1 5 

cac tac gaa gtc gac gaa cgt aaa aag acc gtc ggt gtg aaa gaa gaa 163 

His Tyr Glu Val Asp Glu Arg Lys Lys Thr Val Gly Val Lys Glu Glu 

10 15 20 

ggc gtc gaa tac gtc gaa gac caa etc ggc ate gac aac etc tac gca 211 
Gly Val Glu Tyr Val Glu Asp Gin Leu Gly lie Asp Asn Leu Tyr Ala 
25 30 35 

cct gag cac tea cag ctg gtc age tac ctg aac aac gee ate aag gca 259 
Pro Glu His Ser Gin Leu Val Ser Tyr Leu Asn Asn Ala lie Lys Ala 
40 45 50 

cag gaa ctg ttc acc cgc gac aag gac tac ate gtc cgc aac ggc gaa 307 
Gin Glu Leu Phe Thr Arg Asp Lys Asp Tyr lie Val Arg Asn Gly Glu 
55 60 65 



gtt atg ate gtc gac ggc ttc acc ggc cgt gtc ctt gee ggc cgc cga 
Val Met lie Val Asp Gly Phe Thr Gly Arg Val Leu Ala Gly Arg Arg 
70 75 80 85 



355 
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tac aac gaa ggc atg cac cag gcg ate gaa gec aaa gag cgc gta gag 403 

Tyr Asn Glu Gly Met His Gin Ala lie Glu Ala Lys Glu Arg Val Glu 
90 95 100 

ate aaa aac gag aac cag acc ctg gcg ace gtt acc etc cag aac tac 451 

lie Lys Asn Glu Asn Gin Thr Leu Ala Thr Val Thr Leu Gin Asn Tyr 
105 110 115 

ttc cgc etc tac acc aaa etc gec ggc atg acc ggt acc gca gag acc 499 

Phe Arg Leu Tyr Thr Lys Leu Ala Gly Met Thr Gly Thr Ala Glu Thr 

120 125 130 

gaa gca gca gag etc aac cag ate tac aag etc gac gtc ate gcg ate 547 

Glu Ala Ala Glu Leu Asn Gin lie Tyr Lys Leu Asp Val lie Ala lie 

135 140 145 

cca acc aac cga cca aac cag cgc gaa gac ttg acc gac ttg gtg tac 595 

Pro Thr Asn Arg Pro Asn Gin Arg Glu Asp Leu Thr Asp Leu Val Tyr 
150 155 160 165 

aaa acc caa gag get aag ttc gca gca gtc gtc gac gac ate gca gaa 643 

Lys Thr Gin Glu Ala Lys Phe Ala Ala Val Val Asp Asp lie Ala Glu 
170 175 180 

cgc acc gaa aag ggc caa cca gtc etc gtc ggt acc gtc tec gtc gag 691 

Arg Thr Glu Lys Gly Gin Pro Val Leu Val Gly Thr Val Ser Val Glu 
185 190 195 

cgc tec gaa tac etc tec cag ctg ttg acc aaa cga ggc ate aag cac 739 

Arg Ser Glu Tyr Leu Ser Gin Leu Leu Thr Lys Arg Gly lie Lys His 

200 205 210 

aac gtc etc aat gcg aag cac cac gag cag gaa gca cag ate gtt get 787 

Asn Val Leu Asn Ala Lys His His Glu Gin Glu Ala Gin lie Val Ala 

215 220 225 

cag gca ggt ctt cca ggc gee gtc acc gtt gee acc aac atg gcg 832 

Gin Ala Gly Leu Pro Gly Ala Val Thr Val Ala Thr Asn Met Ala 
230 235 240 



<210> 504 
<211> 244 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 504 

Met Thr Lys Asp Val His Tyr Glu Val Asp Glu Arg Lys Lys Thr Val 
15 10 15 

Gly Val Lys Glu Glu Gly Val Glu Tyr Val Glu Asp Gin Leu Gly lie 
20 25 30 

Asp Asn Leu Tyr Ala Pro Glu His Ser Gin Leu Val Ser Tyr Leu Asn 
35 40 45 

Asn Ala lie Lys Ala Gin Glu Leu Phe Thr Arg Asp Lys Asp Tyr lie 
50 55 60 



Val Arg Asn Gly Glu Val Met lie Val Asp Gly Phe Thr Gly Arg Val 
65 70 75 80 



BGM27CP ^ . 646 . 



Leu Ala Gly Arg Arg Tyr Asn Glu Gly Met His Gin Ala lie Glu Ala 
85 90 95 

Lys Glu Arg Val Glu He Lys Asn Glu Asn Gin Thr Leu Ala Thr Val 
100 105 HO 

Thr Leu Gin Asn Tyr Phe Arg Leu Tyr Thr Lys Leu Ala Gly Met Thr 
115 120 125 

Gly Thr Ala Glu Thr Glu Ala Ala Glu Leu Asn Gin He Tyr Lys Leu 
130 135 14Q 

Asp Val He Ala He Pro Thr Asn Arg Pro Asn Gin Arg Glu Asp Leu 
145 150 155 iso 

Thr Asp Leu Val Tyr Lys Thr Gin Glu Ala Lys Phe Ala Ala Val Val 
165 170 175 

Asp Asp He Ala Glu Arg Thr Glu Lys Gly Gin Pro Val Leu Val Glv 
180 185 190 

Thr Val Ser Val Glu Arg Ser Glu Tyr Leu Ser Gin Leu Leu Thr Lys 
195 200 205 

Arg Gly He Lys His Asn Val Leu Asn Ala Lys His His Glu Gin Glu 
210 215 220 



Ala Gin He Val Ala Gin Ala Gly Leu Pro Gly Ala Val Thr Val Ala 
Thr Asn Met Ala 



225 "0 235 2 40 



<210> 505 
<211> 938 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (915) 
<223> FRXA02462 

<400> 505 



gaa gcc gga gga etc tac gtc ctt ggc acc gaa cgc cac gaa tec cga 
Glu Ala Gly Gly Leu Tyr Val Leu Gly Thr Glu Arg His Glu Ser Arg 
1 5 10 15 



48 



cgc ate gac aac cag ctg cgc ggt cgt tct gca cgt cag ggc gac cca 96 

Arg He Asp Asn Gin Leu Arg Gly Arg Ser Ala Arg Gin Gly Asp Pro 
20 25 30 

gga tec acc cgc ttc tat etc tct atg cgc gac gac ctg atg gtt cgc 144 

Gly Ser Thr Arg Phe Tyr Leu Ser Met Arg Asp Asp Leu Met Val Arg 

35 40 45 

ok C H fc f aCC at<3 gaa aaC atg atg aac a 99 ctc aac <3tc cca 192 

Phe Val Gly Pro Thr Met Glu Asn Met Met Asn Arg Leu Asn Val Pro 

50 55 60 
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gac gat gtg ccc ate gaa tec aaa acc gtc acc aac tec ate aag ggc 
Asp Asp Val Pro He Glu Ser Lys Thr Val Thr Asn Ser He Lys Gly 
65 70 -jc 

/u 75 80 



gee caa get cag gtg gag aac cag aac ttc gaa atg egt aag aac gtt 
Ala Gin Ala Gin Val Glu Asn Gin Asn Phe Glu Met Arg Lys Asn Val 
85 90 95 

ctg aag tac gac gaa gtc atg aac gaa cag cgc aag gtt ate tac age 
Leu Lys Tyr Asp Glu Val Met Asn Glu Gin Arg Lys Val He Tyr Ser 
100 105 HO 

gag cga cgc gaa ate etc gaa tec gca gac ate tec cgc tac ate caa 
Glu Arg Arg Glu He Leu Glu Ser Ala Asp He Ser Arg Tyr He Gin 
115 120 125 

a 30 t*? r^ C 2?* gtC agC gCa tac gtc 9 ac 99 c ? c <= acc gec 

Asn Met He Glu Glu Thr Val Ser Ala Tyr Val Asp Gly Ala Thr Ala 
130 135 



140 



gca etc gtc aac gac gec cac gec gaa tac gca aaa etc gaa gaa gec 
Ala Leu Val Asn Asp Ala His Ala Glu Tyr Ala Lys Leu Glu Glu Ala 
195 200 205 



f? l CC g " atc g 9 c 99° 9 aa 9 ca cag ate cgc aac ate gaa cga atg 
Val Ser Ala He Gly Gly Glu Ala Gin He Arg Asn He Glu Arg Met 
210 215 220 



w ? t t 9 9tC atC g3C 3CC aaa tgg cgc 9 aa cac ctc ta = S aa 

Val Leu Met Pro Val He Asp Thr Lys Trp Arg Glu His Leu Tyr Glu 

225 230 235 240 

atg gac tac ctg aaa gaa ggc atc ggc ctg cgc gca atg gca cag cgc 
Met Asp Tyr Leu Lys Glu Gly He Gly Leu Arg Ala Met Ala Gin Arq 
245 250 255 

gac cca ctg gtc gaa tac caa aag gaa ggc ggc gac atg ttc aac ggc 
Asp Pro Leu Val Glu Tyr Gin Lys Glu Gly Gly Asp Met Phe Asn Gly 
260 265 270 

atg aaa gac ggc atc aag gaa gaa acc gtc cgc cag ctc ttc ctc tec 
Met Lys Asp Gly He Lys Glu Glu Thr Val Arg Gin Leu Phe Leu Ser 
275 280 285 

gca age agt tea tea age aag acg egg aag teg ctg act aac tea gaa 

oan SSr SSr SSr LyS Thr Arg L ^ s Ser Leu T hr Asn Ser Glu 

290 295 300 



240 



288 



336 



384 



432 



480 



528 



aac ggc tac gtc gaa gac tgg gac ctc gac aaa ctc tgg aac gee ctc 
Asn Gly Tyr Val Glu Asp Trp Asp Leu Asp Lys Leu Trp Asn Ala Leu 
145 150 155 i 60 

gaa gec ctc tac gac cca teg atc aac tgg acc gac ctc gtc gaa ggc 
Glu Ala Leu Tyr Asp Pro Ser He Asn Trp Thr Asp Leu Val Glu Gly 
165 170 175 

age gaa tac ggc aaa cca ggg gag ctg tec gec gaa gat eta cgc acc 576 
Ser Glu Tyr Gly Lys Pro Gly Glu Leu Ser Ala Glu Asp Leu Arg Thr 
180 185 190 



624 



672 



720 



768 



816 



864 



912 
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ccc tgaaattcag catccgccac atg 

Pro 

305 



<210> 506 
<211> 305 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 506 

Glu Ala Gly Gly Leu Tyr Val Leu Gly Thr Glu Arg His Glu Ser Arg 
15 10 15 

Arg lie Asp Asn Gin Leu Arg Gly Arg Ser Ala Arg Gin Gly Asp Pro 
20 25 30 

Gly Ser Thr Arg Phe Tyr Leu Ser Met Arg Asp Asp Leu Met Val Arg 
35 40 45 

Phe Val Gly Pro Thr Met Glu Asn Met Met Asn Arg Leu Asn Val Pro 
50 55 60 

Asp Asp Val Pro He Glu Ser Lys Thr Val Thr Asn Ser He Lys Gly 
65 70 75 80 

Ala Gin Ala Gin Val Glu Asn Gin Asn Phe Glu Met Arg Lys Asn Val 
85 90 95 

Leu Lys Tyr Asp Glu Val Met Asn Glu Gin Arg Lys Val He Tyr Ser 
100 105 110 

Glu Arg Arg Glu lie Leu Glu Ser Ala Asp He Ser Arg Tyr He Gin 
115 120 125 

Asn Met He Glu Glu Thr Val Ser Ala Tyr Val Asp Gly Ala Thr Ala 
130 135 140 

Asn Gly Tyr Val Glu Asp Trp Asp Leu Asp Lys Leu Trp Asn Ala Leu 
145 150 155 160 

Glu Ala Leu Tyr Asp Pro Ser He Asn Trp Thr Asp Leu Val Glu Gly 
165 170 175 

Ser Glu Tyr Gly Lys Pro Gly Glu Leu Ser Ala Glu Asp Leu Arg Thr 
180 185 190 

Ala Leu Val Asn Asp Ala His Ala Glu Tyr Ala Lys Leu Glu Glu Ala 
195 200 205 

Val Ser Ala lie Gly Gly Glu Ala Gin He Arg Asn He Glu Arg Met 
210 215 220 

Val Leu Met Pro Val He Asp Thr Lys Trp Arg Glu His Leu Tyr Glu 
225 230 235 240 

Met Asp Tyr Leu Lys Glu Gly He Gly Leu Arg Ala Met Ala Gin Arg 



245 



250 



255 



Asp Pro Leu Val Glu Tyr Gin Lys Glu Gly Gly Asp Met Phe Asn Gly 
260 265 270 



BGM27CP -649- 



Met Lys Asp Gly lie Lys Glu Glu Thr Val Arg Gin Leu Phe Leu Ser 
275 280 285 

Ala Ser Ser Ser Ser Ser Lys Thr Arg Lys Ser Leu Thr Asn Ser Glu 
290 295 300 

Pro 
305 



<210> 507 
<211> 888 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (865) 

<223> RXA00125 

<400> 507 

cgggtactgt gttttaggaa ccgtgcgtag ttttaggaac agtgcgtaca atataggttc 60 

gttatcattt ccgtatcgct atttataagg acgactgctc gtg ttt gga ttg tec 115 

Val Phe Gly Leu Ser 

1 5 

aag gtg etc cgc gtc ggc gaa ggc cgt gee gtg aag cga ctt cac aag 163 

Lys Val Leu' Arg Val Gly Glu Gly Arg Ala Val Lys Arg Leu His Lys 

10 15 20 

ate get gac cag gtt ate gcg ctt gaa gat aag ttc gee aac eta ace 211 
lie Ala Asp Gin Val lie Ala Leu Glu Asp Lys Phe Ala Asn Leu Thr 
25 30 35 

gat gag gag etc aag gca aaa aca gee gag ttc aaa gaa cgc ate get 259 
Asp Glu Glu Leu Lys Ala Lys Thr Ala Glu Phe Lys Glu Arg lie Ala 
40 45 50 

ggc ggt gaa gga etc gac gaa ate ttc etc gaa gcg ttc gca aca gee 307 
Gly Gly Glu Gly Leu Asp Glu lie Phe Leu Glu Ala Phe Ala Thr Ala 
55 60 65 

cgt gaa gca get tgg cgt gtg etc ggc cag aag cac tac cat gta caa 355 
Arg Glu Ala Ala Trp Arg Val Leu Gly Gin Lys His Tyr His Val Gin 
70 75 80 85 

ate atg ggt ggc gca gcg ctg cac ttt ggc aac gtc gee gaa atg cgc 403 
lie Met Gly Gly Ala Ala Leu His Phe Gly Asn Val Ala Glu Met Arg 
90 95 100 

acc ggc gaa ggc aaa acc etc ace tgc gtg ctt cca gca tat ttg aac 451 
Thr Gly Glu Gly Lys Thr Leu Thr Cys Val Leu Pro Ala Tyr Leu Asn 
105 110 115 

gca ctt gaa gga aaa ggc gtc cac gtt gtc acc gtc aat gat tac eta 499 
Ala Leu Glu Gly Lys Gly Val His Val Val Thr Val Asn Asp Tyr Leu 
120 125 130 



gca aaa cgt gac gca gaa atg atg ggc cgt gtg cac cgc tac tta ggc 



547 
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Ala Lys Arg Asp Ala Glu Met Met 
135 140 

etc gaa gtg gga gta ate etc tct 

Leu Glu Val Gly Val lie Leu Ser 

150 155 



-650- 




Gly Arg Val His Arg Tyr Leu Gly 
145 

gac atg cgc cca gac gag cgc cgc 595 

Asp Met Arg Pro Asp Glu Arg Arg 

160 165 



gaa gec tac get gee gac att acc tac ggc ace aac aac gaa etc ggc 643 
Glu Ala Tyr Ala Ala Asp lie Thr Tyr Gly Thr Asn Asn Glu Leu Gly 
170 175 180 

ttc gac tac ctg cgc gac aac atg gca cgc tec eta age gac etc gtg 691 
Phe Asp Tyr Leu Arg Asp Asn Met Ala Arg Ser Leu Ser Asp Leu Val 
185 190 195 

cag cgt gga cac aac tac gec att gtc gac gaa gta gac tec ate etc 739 
Gin Arg Gly His Asn Tyr Ala lie Val Asp Glu Val Asp Ser lie Leu 
200 205 210 

ate gac gaa gec cgc acc cca ctg att ate tec ggg acc agt aga egg 787 
lie Asp Glu Ala Arg Thr Pro Leu lie lie Ser Gly Thr Ser Arg Arg 
215 220 225 

cac ate gca gtt eta caa cgt ctt cgc aca gat cgt ccc acg cat gac 835 
His lie Ala Val Leu Gin Arg Leu Arg Thr Asp Arg Pro Thr His Asp 
230 235 240 245 

caa gga cgt tea eta cga agt cga cga acg taaaaagacc gtcggtgtga 885 
Gin Gly Arg Ser Leu Arg Ser Arg Arg Thr 
250 255 

aag 888 



<210> 508 
<211> 255 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 508 

Val Phe Gly Leu Ser Lys Val Leu Arg Val Gly Glu Gly Arg Ala Val 
15 10 15 

Lys Arg Leu His Lys lie Ala Asp Gin Val lie Ala Leu Glu Asp Lys 
20 25 30 

Phe Ala Asn Leu Thr Asp Glu Glu Leu Lys Ala Lys Thr Ala Glu Phe 
35 40 45 

Lys Glu Arg lie Ala Gly Gly Glu Gly Leu Asp Glu lie Phe Leu Glu 
50 55 60 

Ala Phe Ala Thr Ala Arg Glu Ala Ala Trp Arg Val Leu Gly Gin Lys 
65 70 75 80 

His Tyr His Val Gin lie Met Gly Gly Ala Ala Leu His Phe Gly Asn 
85 90 95 



Val Ala Glu Met Arg Thr Gly Glu Gly Lys Thr Leu Thr Cys Val Leu 
100 105 110 



BGI-127CP ^ -651- 



Pro Ala Tyr Leu Asn Ala Leu Glu Gly Lys Gly Val His Val Val Thr 
115 120 125 

Val Asn Asp Tyr Leu Ala Lys Arg Asp Ala Glu Met Met Gly Arg Val 
130 135 140 

His Arg Tyr Leu Gly Leu Glu Val Gly Val lie Leu Ser Asp Met Arg 
145 150 155 160 

Pro Asp Glu Arg Arg Glu Ala Tyr Ala Ala Asp lie Thr Tyr Gly Thr 
165 170 175 

Asn Asn Glu Leu Gly Phe Asp Tyr Leu Arg Asp Asn Met Ala Arg Ser 
180 185 190 

Leu Ser Asp Leu Val Gin Arg Gly His Asn Tyr Ala lie Val Asp Glu 
195 200 205 

Val Asp Ser lie Leu lie Asp Glu Ala Arg Thr Pro Leu lie lie Ser 
210 215 220 

Gly Thr Ser Arg Arg His lie Ala Val Leu Gin Arg Leu Arg Thr Asp 
225 230 235 240 

Arg Pro Thr His Asp Gin Gly Arg Ser Leu Arg Ser Arg Arg Thr 
245 250 255 



<210> 509 
<211> 1443 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1420) 

<223> RXA00687 

<400> 509 

ttgtaatcgg accaggatct aaagaacaca 
aaatatgtgg gtttaagtgc tgaggaggcc 



cag gca ttc aag gac gcc gat ctg 
Gin Ala Phe Lys Asp Ala Asp Leu 
10 



tctcccggta ccttttagtc actattgtga 60 

aggaggataa gtg tec gcc att att 115 
Val Ser Ala lie lie 
1 5 

cgt aag aag att ttc ttc act ate 163 
Arg Lys Lys lie Phe Phe Thr lie 
15 20 



gca atg ate gtt eta tac cgc ate ggt gcg cag ate cct tec ccg gga 211 
Ala Met lie Val Leu Tyr Arg lie Gly Ala Gin lie Pro Ser Pro Gly 
25 30 35 

gtt gac tac gca acg att agt ggt cgt ctg cgt gac ttg act cag gat 259 
Val Asp Tyr Ala Thr lie Ser Gly Arg Leu Arg Asp Leu Thr Gin Asp 
40 45 50 



cag tea age gtt tat teg ctg att aac ctg ttt tec ggt gga gcg ctg 307 
Gin Ser Ser Val Tyr Ser Leu lie Asn Leu Phe Ser Gly Gly Ala Leu 
55 60 65 
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ttg cag ctg tec att ttt get att ggt ate atg ccg tac ate acg gcg 355 

Leu Gin Leu Ser lie Phe Ala lie Gly lie Met Pro Tyr lie Thr Ala 

70 75 80 85 

tct att ate gtg cag ctg ctg act gtg gtt att cca cac ttt gag gag 403 

Ser lie lie Val Gin Leu Leu Thr Val Val lie Pro His Phe Glu Glu 

90 95 100 

ttg aag aag gaa ggc cag tct ggc cag gec aag atg atg cag tac acc 451 

Leu Lys Lys Glu Gly Gin Ser Gly Gin Ala Lys Met Met Gin Tyr Thr 

105 110 115 

agg tac tta acg gtt get ttg gcg ttg ctg cag tct tea ggc att gtc 499 

Arg Tyr Leu Thr Val Ala Leu Ala Leu Leu Gin Ser Ser Gly lie Val 

120 125 130 

gcg ttg gcg gac cgt gag cag ctg ctt ggc gca ggt att cgt gtg ctg 547 

Ala Leu Ala Asp Arg Glu Gin Leu Leu Gly Ala Gly lie Arg Val Leu 

135 140 145 

teg get gat cgc aac ttc ttc gat etc att gtt ttg gtc ate acc atg 595 

Ser Ala Asp Arg Asn Phe Phe Asp Leu lie Val Leu Val lie Thr Met 

150 155 160 165 

act gca ggt gcg gtg ctt gtg atg tgg atg ggt gag etc ate acg gaa 643 

Thr Ala Gly Ala Val Leu Val Met Trp Met Gly Glu Leu lie Thr Glu 

170 175 180 

aag ggc gtg ggc aat ggt atg teg ttg ctg att ttc get ggt ate gca 691 

Lys Gly Val Gly Asn Gly Met Ser Leu Leu lie Phe Ala Gly lie Ala 

185 190 195 

act cgc etc cca act gat ggc atg aac att ctg ggt aac tec ggc ggc 739 

Thr Arg Leu Pro Thr Asp Gly Met Asn lie Leu Gly Asn Ser Gly Gly 

200 205 210 

gtg gtt ttc get gtt gtt ctg get tec gtt ctg ate ctg gtc att ggt 787 

Val Val Phe Ala Val Val Leu Ala Ser Val Leu lie Leu Val lie Gly 

215 220 225 

gtt gta ttc gtt gag cag ggc cag cgt cgt att cca gtg cag tac gca 835 

Val Val Phe Val Glu Gin Gly Gin Arg Arg lie Pro Val Gin Tyr Ala 

230 235 240 245 

aag cgc atg gtg gga cgt cgc cag tac ggt ggt tct tec act tac ctg 883 

Lys Arg Met Val Gly Arg Arg Gin Tyr Gly Gly Ser Ser Thr Tyr Leu 

250 255 260 

cca ttg aag gtc aac caa get ggt gtt ate cca gtg ate ttc gcg tct 931 

Pro Leu Lys Val Asn Gin Ala Gly Val lie Pro Val lie Phe Ala Ser 

265 270 275 

teg ctg att tac atg cca gtg ctg att act cag ate gtg aac tct ggt 979 

Ser Leu lie Tyr Met Pro Val Leu lie Thr Gin lie Val Asn Ser Gly 

280 285 290 

teg ctg gaa gtg tct gat aac tgg tgg cag cgc aac ate att gcg cac 1027 

Ser Leu Glu Val Ser Asp Asn Trp Trp Gin Arg Asn lie lie Ala His 

295 300 305 

ctg cag acg cct tct tec tgg cag tac att gtt ttg tac ttt gca ctg 1075 
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Leu Gin Thr Pro Ser Ser Trp Gin Tyr He Val Leu Tyr Phe Ala Leu 
310 315 320 325 

acc ate ttc ttc tct tac ttc tat gtt tec gtt cag tat gat cca get 1123 
Thr He Phe Phe Ser Tyr Phe Tyr Val Ser Val Gin Tyr Asp Pro Ala 
330 335 340 

gag cag get gaa aac atg aag aag tac ggt gga ttt ate cct ggt att 1171 
Glu Gin Ala Glu Asn Met Lys Lys Tyr Gly Gly Phe He Pro Gly He 
345 350 355 

cgt ccg ggc cgc ccg act get gag tac ttg gga ttc gtc atg aac cgc 1219 
Arg Pro Gly Arg Pro Thr Ala Glu Tyr Leu Gly Phe Val Met Asn Arg 
360 365 370 

ctg ctg ttt gtt ggt tec ctg tac ctg get gtc att get gtg ctg cca 1267 
Leu Leu Phe Val Gly Ser Leu Tyr Leu Ala Val He Ala Val Leu Pro 
375 380 385 

aac att atg ctg gat eta ggt gtt gac gee ggt teg gee gga gca act 1315 
Asn He Met Leu Asp Leu Gly Val Asp Ala Gly Ser Ala Gly Ala Thr 
390 395 400 405 

cca ttc ggc gga acc gca ate ttg att ctt gta tct gtt gca ctg acc 1363 
Pro Phe Gly Gly Thr Ala He Leu He Leu Val Ser Val Ala Leu Thr 
410 415 420 

aca gtg aag cag att gag age cag etc ctg caa age aac tac gaa gga 1411 
Thr Val Lys Gin He Glu Ser Gin Leu Leu Gin Ser Asn Tyr Glu Gly 
425 430 435 

ctt eta aaa taatgegact cgtactcctc gga 1443 
Leu Leu Lys 
440 



<210> 510 
<211> 440 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 510 

Val Ser Ala He He Gin Ala Phe Lys Asp Ala Asp Leu Arg Lys Lys 
15 10 15 

He Phe Phe Thr He Ala Met He Val Leu Tyr Arg He Gly Ala Gin 
20 25 30 

He Pro Ser Pro Gly Val Asp Tyr Ala Thr He Ser Gly Arg Leu Arg 
35 40 45 

Asp Leu Thr Gin Asp Gin Ser Ser Val Tyr Ser Leu He Asn Leu Phe 
50 55 60 

Ser Gly Gly Ala Leu Leu Gin Leu Ser He Phe Ala He Gly He Met 
65 70 75 80 

Pro Tyr He Thr Ala Ser He He Val Gin Leu Leu Thr Val Val He 
85 90 95 

Pro His Phe Glu Glu Leu Lys Lys Glu Gly Gin Ser Gly Gin Ala Lys 
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100 105 110 

Met Met Gin Tyr Thr Arg Tyr Leu Thr Val Ala Leu Ala Leu Leu Gin 
115 120 125 

Ser Ser Gly lie Val Ala Leu Ala Asp Arg Glu Gin Leu Leu Gly Ala 
130 135 140 

Gly lie Arg Val Leu Ser Ala Asp Arg Asn Phe Phe Asp Leu lie Val 
145 150 155 160 

Leu Val He Thr Met Thr Ala Gly Ala Val Leu Val Met Trp Met Gly 
165 170 175 

Glu Leu He Thr Glu Lys Gly Val Gly Asn Gly Met Ser Leu Leu He 
180 185 190 

Phe Ala Gly He Ala Thr Arg Leu Pro Thr Asp Gly Met Asn He Leu 
195 200 205 

Gly Asn Ser Gly Gly Val Val Phe Ala Val Val Leu Ala Ser Val Leu 
210 215 220 

He Leu Val He Gly Val Val Phe Val Glu Gin Gly Gin Arg Arg He 
225 230 235 240 

Pro Val Gin Tyr Ala Lys Arg Met Val Gly Arg Arg Gin Tyr Gly Gly 
245 250 255 

Ser Ser Thr Tyr Leu Pro Leu Lys Val Asn Gin Ala Gly Val He Pro 
260 265 270 

Val He Phe Ala Ser Ser Leu He Tyr Met Pro Val Leu He Thr Gin 
275 280 285 

He Val Asn Ser Gly Ser Leu Glu Val Ser Asp Asn Trp Trp Gin Arg 
290 295 300 

Asn He He Ala His Leu Gin Thr Pro Ser Ser Trp Gin Tyr He Val 
305 310 315 320 

Leu Tyr Phe Ala Leu Thr He Phe Phe Ser Tyr Phe Tyr Val Ser Val 
325 330 335 

Gin Tyr Asp Pro Ala Glu Gin Ala Glu Asn Met Lys Lys Tyr Gly Gly 
340 345 350 

Phe He Pro Gly He Arg Pro Gly Arg Pro Thr Ala Glu Tyr Leu Gly 
355 360 365 

Phe Val Met Asn Arg Leu Leu Phe Val Gly Ser Leu Tyr Leu Ala Val 
370 375 380 

He Ala Val Leu Pro Asn He Met Leu Asp Leu Gly Val Asp Ala Gly 
385 390 395 400 

Ser Ala Gly Ala Thr Pro Phe Gly Gly Thr Ala He Leu He Leu Val 
405 410 415 

Ser Val Ala Leu Thr Thr Val Lys Gin He Glu Ser Gin Leu Leu Gin 
420 425 430 
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Ser Asn Tyr Glu Gly Leu Leu Lys 
435 440 



<210> 511 
<211> 354 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (331) 

<223> RXA02260 

<400> 511 

gccggctggg tagtactcgt gtatactgtc taaagttatt cgaaatcagg tgggcataag 60 

gttcacctgg gttctcaaac ggcaaaggaa cattttccac atg gca ttg acg ctt 115 

Met Ala Leu Thr Leu 
1 5 

caa ate ate etc gtc gtc gee age ctg etc atg acg gtt ttc gtc ttg 163 
Gin lie lie Leu Val Val Ala Ser Leu Leu Met Thr Val Phe Val Leu 
10 15 20 

ctg cac aag ggc aaa ggc ggc gga etc tec age etc ttc ggt ggc ggt 211 
Leu His Lys Gly Lys Gly Gly Gly Leu Ser Ser Leu Phe Gly Gly Gly 
25 30 35 

gtg cag tec aat ctt teg ggc tec act gtt gtt gaa aag aac ctg gat 259 
Val Gin Ser Asn Leu Ser Gly Ser Thr Val Val Glu Lys Asn Leu Asp 
40 45 50 

cgc gtc ace att ttg gtt gee gtt ate tgg att gtg tgc att gtc gca 307 
Arg Val Thr He Leu Val Ala Val He Trp He Val Cys He Val Ala 
55 60 65 

etc aac etc ate cag act tat tea taagacacga gcttaaaaag age 354 
Leu Asn Leu He Gin Thr Tyr Ser 
70 75 



<210> 512 
<211> 77 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 512 

Met Ala Leu Thr Leu Gin He He Leu Val Val Ala Ser Leu Leu Met 
1 5 10 15 

Thr Val Phe Val Leu Leu His Lys Gly Lys Gly Gly Gly Leu Ser Ser 
20 25 30 

Leu Phe Gly Gly Gly Val Gin Ser Asn Leu Ser Gly Ser Thr Val Val 
35 40 45 

Glu Lys Asn Leu Asp Arg Val Thr He Leu Val Ala Val He Trp He 
50 55 60 
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Val Cys He Val Ala Leu Asn Leu He Gin Thr Tyr Ser 
65 70 75 



<210> 513 
<211> 819 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (796J 

<223> RXN00046 



<400> 513 

tggtgcccaa gcagccgtca tcgcagcagc aaaatatgcc cgcgataacg ccttttaagc 60 

acctaaaacg ctgttctcaa cacaggagtt tccttaaata atg gac tta aat act 115 

Met Asp Leu Asn Thr 
1 5 

caa cgc tea aag etc tac gca cag ctt caa ggc cag etc att gtt tec 163 
Gin Arg Ser Lys Leu Tyr Ala Gin Leu Gin Gly Gin Leu He Val Ser 
!0 15 20 

gtg caa get ccc gac ggc cat gcc atg cga gat acc cat acg etc acc 211 
Val Gin Ala Pro Asp Gly His Ala Met Arg Asp Thr His Thr Leu Thr 
25 30 35 

cat gtg gcc gca gcc tgt gtc gat ggc ggt get cct gcc att cgc tgt 259 
His Val Ala Ala Ala Cys Val Asp Gly Gly Ala Pro Ala He Arg Cys 
4 ° 45 50 

ggc ggt tac ggc ggt ttg gaa gat ate cgt tea ate tec aac cgt gtc 307 
Gly Gly Tyr Gly Gly Leu Glu Asp He Arg Ser He Ser Asn Arg Val 
55 60 65 

gac gtt ccc gtt ttc gga etc acc aaa gaa ggc tec gaa gga gtt tac 355 
Asp Val Pro Val Phe Gly Leu Thr Lys Glu Gly Ser Glu Gly Val Tyr 
70 . 75 80 85 

ate acc cca acc agg gat tec gtt cga gca gtg gca gaa tec ggc gcc 403 
He Thr Pro Thr Arg Asp Ser Val Arg Ala Val Ala Glu Ser Gly Ala 
90 95 100 

act gta gtc tgc gcg gat gca act ttc cga cct agg cct gac ggc tec 451 
Thr Val Val Cys Ala Asp Ala Thr Phe Arg Pro Arg Pro Asp Gly Ser 
105 HO 115 

acc ttt gca gag ctg gtc act gtt gcc cac gat tec gga att etc ate 499 
Thr Phe Ala Glu Leu Val Thr Val Ala His Asp Ser Gly lie Leu He 
120 125 130 

atg gcg gac tgc gca act ccc gaa gaa gtt etc agt gcg cat aag get 547 
Met Ala Asp Cys Ala Thr Pro Glu Glu Val Leu Ser Ala His Lys Ala 
135 140 145 

ggc gcg gat ttt gtg tec acc acg ctt get gga tac acc gaa cac cgc 595 
Gly Ala Asp Phe Val Ser Thr Thr Leu Ala Gly Tyr Thr Glu His Arg 
150 155 160 165 
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gag aaa aca gtc ggt cca gat ttc gat tgc etc cgc gaa gca cgt gag 643 
Glu Lys Thr Val Gly Pro Asp Phe Asp Cys Leu Arg Glu Ala Arg Glu 
170 175 180 

tta gtt ccc gat gcg ttc etc att ggc gaa ggt cgc ttc tec aac cct 691 
Leu Val Pro Asp Ala Phe Leu He Gly Glu Gly Arg Phe Ser Asn Pro 
185 190 195 

gcg gat gtg gcg cac ggt cgt etc att ggt gee aac gcg ate ate gtg 739 
Ala Asp Val Ala His Gly Arg Leu He Gly Ala Asn Ala He He Val 
200 205 210 

ggc acc gca ate act gac cct ggt ttc ate act gga cag ttc gcg tea 787 
Gly Thr Ala He Thr Asp Pro Gly Phe He Thr Gly Gin Phe Ala Ser 
215 220 225 

ctg ttg cac tagcacttag tccagcgctg cac 819 

Leu Leu His 

230 



<210> 514 
<211> 232 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 514 

Met Asp Leu Asn Thr Gin Arg Ser Lys Leu Tyr Ala Gin Leu Gin Gly 
1 5 10-15 

Gin Leu He Val Ser Val Gin Ala Pro Asp Gly His Ala Met Arg Asp 
20 25 30 

Thr His Thr Leu Thr His Val Ala Ala Ala Cys Val Asp Gly Gly Ala 
35 40 45 

Pro Ala He Arg Cys Gly Gly Tyr Gly Gly Leu Glu Asp He Arg Ser 
50 55 60 

He Ser Asn Arg Val Asp Val Pro Val Phe Gly Leu Thr Lys Glu Gly 
65 70 75 80 

Ser Glu Gly Val Tyr He Thr Pro Thr Arg Asp Ser Val Arg Ala Val 
85 90 95 

Ala Glu Ser Gly Ala Thr Val Val Cys Ala Asp Ala Thr Phe Arg Pro 
100 105 HO 

Arg Pro Asp Gly Ser Thr Phe Ala Glu Leu Val Thr Val Ala His Asp 
H5 120 125 

Ser Gly He Leu He Met Ala Asp Cys Ala Thr Pro Glu Glu Val Leu 
130 135 140 

Ser Ala His Lys Ala Gly Ala Asp Phe Val Ser Thr Thr Leu Ala Gly 
145 150 155 160 

Tyr Thr Glu His Arg Glu Lys Thr Val Gly Pro Asp Phe Asp Cys Leu 
165 170 175 

Arg Glu Ala Arg Glu Leu Val Pro Asp Ala Phe Leu He Gly Glu Gly 
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180 



Arg Phe Ser Asn Pro Ala Asp Val 
195 200 

Asn Ala lie lie Val Gly Thr Ala 
210 215 

Gly Gin Phe Ala Ser Leu Leu His 
225 230 



-658- 




185 190 

Ala His Gly Arg Leu lie Gly Ala 
205 

lie Thr Asp Pro Gly Phe He Thr 
220 



<210> 515 
<211> 819 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (796) 

<223> FRXA0004 6 

<400> 515 

tggtgcccaa gcagccgtca tcgcagcagc aaaatatgcc cgcgataacg ccttttaagc 60 

acctaaaacg ctgttctcaa cacaggagtt tccttaaata atg gac tta aat act 115 

Met Asp Leu Asn Thr 
1 s 



caa cgc tea aag etc tac gca cag ctt caa ggc cag etc att gtt tec 
Gin Arg Ser Lys Leu Tyr Ala Gin Leu Gin Gly Gin Leu He Val Ser 



10 15 



20 



35 



cat gtg gee gca gec tgt gtc gat ggc ggt get cct gee att cgc tgt 

His Val Ala Ala Ala Cys Val Asp Gly Gly Ala Pro Ala He Arg Cys 
40 45 50 

ggc ggt tac ggc ggt ttg gaa gat ate cgt tea ate tec aac cgt gtc 

Gly Gly Tyr Gly Gly Leu Glu Asp He Arg Ser He Ser Asn Arg Val 
55 60 65 



163 



fr ? ^ ?f CCC ga ° gg ° Cat gC ° atg Cga gat acc cat ac 9 ct ^ acc 211 
Val Gin Ala Pro Asp Gly His Ala Met Arg Asp Thr His Thr Leu Thr 
25 30 



259 



307 



gac gtt ccc gtt ttc gga etc acc aaa gaa ggc tec gaa gga gtt tac 355 
Asp Val Pro Val Phe Gly Leu Thr Lys Glu Gly Ser Glu Gly Val Tyr 
70 75 80 85 



ate acc cca acc agg gat tec gtt cga gca gtg gca gaa tee ggc gee 403 
He Thr Pro Thr Arg Asp Ser Val Arg Ala Val Ala Glu Ser Gly Ala 
90 95 100 

^ C gCg gat gCa aCt ttC Cga Cct agg cct 9 ac 9^ tec 451 
Thr Val Val Cys Ala Asp Ala Thr Phe Arg Pro Arg Pro Asp Gly Ser 
105 HO 115 

^° It* gag ° tg gtC aCt gtt gcc cac gat tcc 99* att etc ate 499 

Thr Phe Ala Glu Leu Val Thr Val Ala His Asp Ser Gly He Leu He 
120 125 130 
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atg gcg gac tgc gca act ccc gaa gaa gtt etc agt gcg cat aag get 547 
Met Ala Asp Cys Ala Thr Pro Glu Glu Val Leu Ser Ala His Lys Ala 
135 140 i 45 

ggc gcg gat ttt gtg tec acc acg ctt get gga tac acc gaa cac cgc 595 
Gly Ala Asp Phe Val Ser Thr Thr Leu Ala Gly Tyr Thr Glu His Arg 
150 155 160 i 6 5 

gag aaa aca gtc ggt cca gat ttc gat tgc etc cgc gaa gca cgt gag 643 
Glu Lys Thr Val Gly Pro Asp Phe Asp Cys Leu Arg Glu Ala Arg Glu 
170 175 180 

tta gtt ccc gat gcg ttc etc att ggc gaa ggt cgc ttc tec aac cct 691 
Leu Val Pro Asp Ala Phe Leu He Gly Glu Gly Arg Phe Ser Asn Pro 
185 190 1 95 

gcg gat gtg gcg cac ggt cgt etc att ggt gee aac gcg ate ate gtg 739 
Ala Asp Val Ala His Gly Arg Leu He Gly Ala Asn Ala He He Val 
200 205 210 

ggc acc gga ate act gac cct ggt ttc ate act gga cag ttc gcg tea 787 
Gly Thr Gly He Thr Asp Pro Gly Phe He Thr Gly Gin Phe Ala Ser 
215 220 225 

ctg ttg cac taacacttag tccaacgctg cac pi a 

Leu Leu His 

230 



<210> 516 
<211> 232 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 516 

Met Asp Leu Asn Thr Gin Arg Ser Lys Leu Tyr Ala Gin Leu Gin Gly 
1 5 10 



15 



Gin Leu He Val Ser Val Gin Ala Pro Asp Gly His Ala Met Arg Asp 
20 25 30 

Thr His Thr Leu Thr His Val Ala Ala Ala Cys Val Asp Gly Gly Ala 
35 40 45 

Pro Ala He Arg Cys Gly Gly Tyr Gly Gly Leu Glu Asp He Arg Ser 
50 55 60 

He Ser Asn Arg Val Asp Val Pro Val Phe Gly Leu Thr Lys Glu Gly 
65 70 75 80 

Ser Glu Gly Val Tyr He Thr Pro Thr Arg Asp Ser Val Arg Ala Val 
85 90 95 

Ala Glu Ser Gly Ala Thr Val Val Cys Ala Asp Ala Thr Phe Arg Pro 
1°0 105 HO 

Arg Pro Asp Gly Ser Thr Phe Ala Glu Leu Val Thr Val Ala His Asp 
115 120 125 

Ser Gly He Leu He Met Ala Asp Cys Ala Thr Pro Glu Glu Val Leu 
130 135 140 
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Ser Ala His Lys Ala Gly Ala Asp 
145 150 

Tyr Thr Glu His Arg Glu Lys Thr 
165 

Arg Glu Ala Arg Glu Leu Val Pro 
180 



Arg Phe Ser Asn Pro Ala Asp Val 
195 200 

Asn Ala lie He Val Gly Thr Gly 
210 215 

Gly Gin Phe Ala Ser Leu Leu His 
225 230 



- 660- 




Phe Val Ser Thr Thr Leu Ala Gly 
155 160 

Val Gly Pro Asp Phe Asp Cys Leu 
170 175 

Asp Ala Phe Leu He Gly Glu Gly 
185 190 

Ala His Gly Arg Leu He Gly Ala 
205 

He Thr Asp Pro Gly Phe He Thr 
220 



<210> 517 
<211> 1445 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1422) 

<223> RXA00753 



<400> 517 

gtt gtt gat ggg gtt ggt ggc tac acc gag caa gaa gtc gcc gag att 48 

Val Val Asp Gly Val Gly Gly Tyr Thr Glu Gin Glu Val Ala Glu He 

1 5 10 1 5 

cat gag get ate cgt caa gcc caa gac tct ggt gca cct aat gat gaa 96 
Hxs Glu Ala He Arg Gin Ala Gin Asp Ser Gly Ala Pro Asn Asp Glu 
20 25 30 

ctt att cct ggt gag atg tgg tea gat aag gtc gag tta ccc tea acq 144 
Leu He Pro Gly Glu Met Trp Ser Asp Lys Val Glu Leu Pro Ser Thr 
3 5 40 45 

att gat aaa gca get get gat gaa get gag ata get att gca cag caa 192 
He Asp Lys Ala Ala Ala Asp Glu Ala Glu He Ala lie Ala Gin Gin 
50 55 60 

cag tec caa ccc cag gcg aga gga eta gcc get get gca gcg tgt cag 240 
Gin Ser Gin Pro Gin Ala Arg Gly Leu Ala Ala Ala Ala Ala Cys Gin 
65 70 75 80 

tk* It* ^ g CCg tCa CCt tat Caa gtt tgt 9 gt 9 ct atc tta gag cgc 288 
Thr Phe Trp Pro Ser Pro Tyr Gin Val Cys Gly Ala He Leu Glu Arg 
85 90 95 

tat atc cag cag ggt gcc cag ttt ggg tgg atg ttg ttg ctt act gaa 336 
Tyr He Gin Gin Gly Ala Gin Phe Gly Trp Met Leu Leu Leu Thr Glu 
1°0 105 HO 

ggc caa gcg ctt aac cct gat ggt cag gga tat cgt cag egg ttt atg 384 
Gly Gin Ala Leu Asn Pro Asp Gly Gin Gly Tyr Arg Gin Arg Phe Met 
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115 120 



125 



aat ggg ttt ate tat tgg cat cct tct act ggt gcg cac gcg gtt aat 432 
Asn Gly Phe He Tyr Trp His Pro Ser Thr Gly Ala His Ala Val Asn 
130 135 140 

aat tac agt gca caa gtc tgg gag cgt aac ggt tgg gag tct ggg tgg 480 
Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Gly Trp Glu Ser Gly Trp 
145 150 155 160 

atg ggg tat ccc act ggt ggt gaa gtc cct gtg tct ggg tct aat ccg 528 
Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val Ser Gly Ser Asn Pro 
165 170 175 

att gat ggt gag ttg agt ggg tgg gtg caa acc ttc caa ggt ggg cga 576 
He Asp Gly Glu Leu Ser Gly Trp Val Gin Thr Phe Gin Gly Gly Ara 
180 185 19Q 

gtg tat cgc agt ccg gta ttg gac ggt ttc cag gtg gec agt att aat 624 
Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin Val Ala Ser He Asn 
195 200 205 

ggg ctg ate ttg gat aaa tgg ctt gaa ttg ggt ggt cct gat agt gac 672 
Gly Leu He Leu Asp Lys Trp Leu Glu Leu Gly Gly Pro Asp Ser Asp 
210 215 220 

ctt ggt ttt ccc att gcg gat gag get gtg aca get gac ggt gtg ggt 720 
Leu Gly Phe Pro He Ala Asp Glu Ala Val Thr Ala Asp Gly Val Gly 
225 230 235 240 

aga ttt tct gtt ttc cag aac gga gtt gtc tac tgg cat ccg caa cac 768 
Arg Phe Ser Val Phe Gin Asn Gly Val Val Tyr Trp His Pro Gin His 
245 250 255 

gga get cac cct ata tta ggg aat ata tac agt ate tgg aga gaa gaa 
Gly Ala His Pro He Leu Gly Asn He Tyr Ser He Trp Arg Glu Glu 
260 265 270 

gga get gag agt ggg gaa ttc ggt tac cct ate ggc gat cca gaa aag 
Gly Ala Glu Ser Gly Glu Phe Gly Tyr Pro He Gly Asp Pro Glu Lys 
27 5 280 285 

tat aca gaa aac atg get aat cag gta ttc gaa aaa ggc gaa ctt gca 912 
Tyr Thr Glu Asn Met Ala Asn Gin Val Phe Glu Lys Gly Glu Leu Ala 
290 295 300 

get aac eta tac ccc aat cct ctt gag get ttt att gag ttt tta ccc 960 
Ala Asn Leu Tyr Pro Asn Pro Leu Glu Ala Phe He Glu Phe Leu Pro 
305 310 315 320 

ttt get aat ctt gag gaa gca ata gag tat ttt gag aac gga ttg tea 1008 
Phe Ala Asn Leu Glu Glu Ala He Glu Tyr Phe Glu Asn Gly Leu Ser 
325 330 335 

aat tct cgt gta gag gcg aat tea ctt aac gee aag aaa gat teg att 1056 
Asn Ser Arg Val Glu Ala Asn Ser Leu Asn Ala Lys Lys Asp Ser He 
340 345 350 

" a ^ 9t ^ a tcg caa tcc 9 ct aac att gtg aga acg aag agt gac 1104 

Gin Cys Gin Ser Gin Ser Ala Asn He His Val Arg Thr Lys Ser Asp 
355 360 365 



816 



864 
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g ? "? ° agg gtt CCa aag att ggg ttt aag get agg atg gat 1152 

Gly Val Gly He Arg Val Pro Lys He Gly Phe Lys Ala Arg Met Asp 
370 375 380 



tgc gac ctt cct gga act gtc tea gat gta gtg ggg tat gga tgg att 
Cys Asp Leu Pro Gly Thr Val Ser Asp Val Val Gly Tyr Gly Trp He 
385 390 395 400 

tac tac gac tat tgg gga cga tgg get caa gca gca tat gca caa caa 
Tyr Tyr Asp Tyr Trp Gly Arg Trp Ala Gin Ala Ala Tyr Ala Gin Gin 
405 410 415 

" C " C ggt aat ag 9 aat tct gtt gtg caa acc aat tta gag gcg ggt 
Phe Phe Gly Asn Arg Asn Ser Val Val Gin Thr Asn Leu Glu Ala Gly 
420 4 25 430 

tgc age ggg gag aag aat aca tta ttt tgg ggt act tea tat ttt cag 
Cys Ser Gly Glu Lys Asn Thr Leu Phe Trp Gly Thr Ser Tyr Phe Gin 
43 5 440 445 



1200 



1248 



1296 



1344 



I ? 533 9gt Cag CCg tat ttc ggt ca 9 tca <? ca act aac tac 1392 

Val Thr Tyr Glu Gly Gin Pro Tyr Phe Gly Gin Ser Ala Thr Asn Tvr 
450 455 460 

get tat ctt ccg tgt acg ata gac cgt agt taacataagg aatggaatag 1442 
Ala Tyr Leu Pro Cys Thr He Asp Arg Ser 
465 470 



gag 



1445 



<210> 518 
<211> 474 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 518 

Val Val Asp Gly Val Gly Gly Tyr Thr Glu Gin Glu Val Ala Glu He 
1 5 10 15 

His Glu Ala He Arg Gin Ala Gin Asp Ser Gly Ala Pro Asn Asp Glu 
20 25 30 

Leu lie Pro Gly Glu Met Trp Ser Asp Lys Val Glu Leu Pro Ser Thr 
35 40 45 

He Asp Lys Ala Ala Ala Asp Glu Ala Glu He Ala He Ala Gin Gin 
50 55 60 

Gin Ser Gin Pro Gin Ala Arg Gly Leu Ala Ala Ala Ala Ala Cys Gin 
65 7 ° 75 80 

Thr Phe Trp Pro Ser Pro Tyr Gin Val Cys Gly Ala He Leu Glu Arg 
85 90 95 

Tyr He Gin Gin Gly Ala Gin Phe Gly Trp Met Leu Leu Leu Thr Glu 
!00 105 HO 

Gly Gin Ala Leu Asn Pro Asp Gly Gin Gly Tyr Arg Gin Arg Phe Met 
H5 120 125 
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Asn Gly Phe He Tyr Trp His Pro Ser Thr Gly Ala His Ala Val Asn 
130 135 14Q 

Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Gly Trp Glu Ser Gly Trp 
145 150 155 160 

Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val Ser Gly Ser Asn Pro 
165 170 175 

He Asp Gly Glu Leu Ser Gly Trp Val Gin Thr Phe Gin Gly Gly Arq 
180 185 19Q 

Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin Val Ala Ser He Asn 
195 200 205 

Gly Leu He Leu Asp Lys Trp Leu Glu Leu Gly Gly Pro Asp Ser Asp 
210 215 220 

Leu Gly Phe Pro He Ala Asp Glu Ala Val Thr Ala Asp Gly Val Glv 
225 230 235 240 

Arg Phe Ser Val Phe Gin Asn Gly Val Val Tyr Trp His Pro Gin His 
245 250 255 

Gly Ala His Pro He Leu Gly Asn He Tyr Ser He Trp Arg Glu Glu 
260 265 270 

Gly Ala Glu Ser Gly Glu Phe Gly Tyr Pro He Gly Asp Pro Glu Lys 
275 280 285 

Tyr Thr Glu Asn Met Ala Asn Gin Val Phe Glu Lys Gly Glu Leu Ala 
290 295 300 

Ala Asn Leu Tyr Pro Asn Pro Leu Glu Ala Phe He Glu Phe Leu Pro 
305 310 315 320 

Phe Ala Asn Leu Glu Glu Ala He Glu Tyr Phe Glu Asn Gly Leu Ser 
325 330 335 

Asn Ser Arg Val Glu Ala Asn Ser Leu Asn Ala Lys Lys Asp Ser He 
340 345 350 

Gin Cys Gin Ser Gin Ser Ala Asn He His Val Arg Thr Lys Ser Asp 
355 360 3 65 

Gly Val Gly He Arg Val Pro Lys He Gly Phe Lys Ala Arg Met Asp 
370 375 380 

Cys Asp Leu Pro Gly Thr Val Ser Asp Val Val Gly Tyr Glv Tro He 
385 390 395 ^ 400 

Tyr Tyr Asp Tyr Trp Gly Arg Trp Ala Gin Ala Ala Tyr Ala Gin Gin 
4 °5 410 415 

Phe Phe Gly Asn Arg Asn Ser Val Val Gin Thr Asn Leu Glu Ala Glv 
42 0 425 430 

Cys Ser Gly Glu Lys Asn Thr Leu Phe Trp Gly Thr Ser Tyr Phe Gin 
435 440 4 45 
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Val Thr Tyr Glu Gly Gin Pro Tyr Phe Gly Gin Ser Ala Thr Asn Tyr 
450 455 460 

Ala Tyr Leu Pro Cys Thr lie Asp Arg Ser 
465 470 



<210> 519 

<211> 826 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (826) 

<223> RXN03038 

<400> 519 

gcgcggaaaa caccaagtaa gccttacagt ccgacagcct catagcggat gggataagtt 60 

ccaaacacgt tcaaatccgt taaagtgcct gtttaaaact atg cat tea aag gaa 115 

Met His Ser Lys Glu 
1 5 

gag tta aca gtg cgt aaa gga att tec cgc gtc etc teg gta geg gtt 163 

Glu Leu Thr Val Arg Lys Gly He Ser Arg Val Leu Ser Val Ala Val 
10 15 20 

get agt tea ate gga ttc gga act gta ctg aca ggc acc ggc ate gca 211 
Ala Ser Ser He Gly Phe Gly Thr Val Leu Thr Gly Thr Gly He Ala 
25 30 



35 



gca get caa gac tct gca ttt gac tac ggt atg gat cca aac atg aac 

Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly Met Asp Pro Asn Met Asn 
40 45 50 

tac aac ccg ate gat gac ate aag gat cgt ccc gaa gga ttg tec aat 

Tyr Asn Pro He Asp Asp He Lys Asp Arg Pro Glu Gly Leu Ser Asn 
55 60 65 



259 



307 



ctt ccc tac ttc gga agt aaa ttg acc age tgg ggc tea tea tat gee 355 
Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser Trp Gly Ser Ser Tyr Ala 
70 75 80 85 

acc gee tea tec ggc gtc gtg acc tec geg etc ccg cag tac acc gat 403 
Thr Ala Ser Ser Gly Val Val Thr Ser Ala Leu Pro Gin Tyr Thr Asp 
90 95 100 

ccg cgc tac ccc etc ggc aaa gac gac ctg ccc aag gca acc ate gac 451 
Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro Lys Ala Thr He Asd 
105 110 115 

atg gag cca gaa gtt ctt geg cgc ctt gag cga ttc gtc ggc gtt gac 4 99 
Met Glu Pro Glu Val Leu Ala Arg Leu Glu Arg Phe Val Gly Val Asp 
120 125 130 

ggt gat cgc ate cgc caa ate aac geg tac teg cca tea atg gga cgc 547 
Gly Asp Arg He Arg Gin He Asn Ala Tyr Ser Pro Ser Met Gly Arq 
135 140 145 

acc att cct eta gtc tgg gtt gtt cca gaa gac aac acc gtg cct ggc 595 
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Thr He Pro Leu Val Trp Val Val Pro Glu Asp Asn Thr Val Pro Gly 
150 155 160 165 

cca acg gtc tac gca etc gga ggc ggt gac ggt gga caa ggc ggc cag 643 

Pro Thr Val Tyr Ala Leu Gly Gly Gly Asp Gly Gly Gin Gly Gly Gin 
170 175 180 



aac tgg gtc acc cgc acc gac ctt gag gaa tta acc agt gac aac aac 
Asn Trp Val Thr Arg Thr Asp Leu Glu Glu Leu Thr Ser Asp Asn Asn 
135 190 195 



691 



ate aac etc ate atg ccg atg etc gga tct ttt agt ttc tac tct gac 739 
He Asn Leu He Met Pro Met Leu Gly Ser Phe Ser Phe Tyr Ser Asp 
200 205 210 

tgg gca cgc gaa age caa tec atg ggt tgt gcg caa cag tgg gaa aca 787 
Trp Ala Arg Glu Ser Gin Ser Met Gly Cys Ala Gin Gin Trp Glu Thr 
215 220 225 

ttg etc atg cac gaa ctg cct gag ccg ctt gta gcg gee 826 
Leu Leu Met His Glu Leu Pro Glu Pro Leu Val Ala Ala 
230 235 240 

~ <210> 520 

^ <211> 242 

bt <212> PRT 

LS <213> Corynebacterium glutamicum 

m <400> 520 

S Met His Ser Lys Glu Glu Leu Thr Val Arg Lys Gly He Ser Arg Val 
s_ 1 5 10 15 

p Leu Ser Val Ala Val Ala Ser Ser He Gly Phe Gly Thr Val Leu Thr 

ry 20 25 30 

Gly Thr Gly He Ala Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly Met 
zf 35 4 0 45 

Asp Pro Asn Met Asn Tyr Asn Pro He Asp Asp He Lys Asp Arq Pro 
50 55 60 

Glu Gly Leu Ser Asn Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser Trp 
65 70 75 80 

Gly Ser Ser Tyr Ala Thr Ala Ser Ser Gly Val Val Thr Ser Ala Leu 
85 90 95 

Pro Gin Tyr Thr Asp Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro 
100 105 HO 

Lys Ala Thr He Asp Met Glu Pro Glu Val Leu Ala Arg Leu Glu Arg 
115 120 125 

Phe Val Gly Val Asp Gly Asp Arg He Arg Gin He Asn Ala Tyr Ser 
130 135 140 

Pro Ser Met Gly Arg Thr He Pro Leu Val Trp Val Val Pro Glu Asp 
145 150 155 160 

Asn Thr Val Pro Gly Pro Thr Val Tyr Ala Leu Gly Gly Gly Asp Gly 
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165 170 



175 



Gly Gin Gly Gly Gin Asn Trp Val Thr Arg Thr Asp Leu Glu Glu Leu 
180 185 190 

Thr Ser Asp Asn Asn He Asn Leu He Met Pro Met Leu Gly Ser Phe 
195 200 205 

Ser Phe Tyr Ser Asp Trp Ala Arg Glu Ser Gin Ser Met Gly Cys Ala 
210 215 220 

Gin Gin Trp Glu Thr Leu Leu Met His Glu Leu Pro Glu Pro Leu Val 
225 230 235 240 

Ala Ala 



<210> 521 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> FRXA01179 

<400> 521 

gcgcggaaaa caccaagtaa gccttacagt ccgacagcct catagcggat gggataagtt 60 

ccaaacacgt tcaaatccgt taaagtgcct gtttaaaact atg cat tea aag gaa 115 

Met His Ser Lys Glu 
1 5 

^f 3 T tta gt9 C<?t 323 gga att tcc C 9 C 9 tc ctc tc 9 gta gcg gtt 163 

Glu Leu Thr Val Arg Lys Gly He Ser Arg Val Leu Ser Val Ala Val 
10 15 20 

get agt tea ate gga ttc gga act gta ctg aca ggc ace ggc ate gca 211 
Ala Ser Ser He Gly Phe Gly Thr Val Leu Thr Gly Thr Gly He Ala 
25 30 



35 



^ tCt gCa fctt gaC tac at S gat cca aac atg aac 

Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly Met Asp Pro Asn Met Asn 
40 45 50 

tac aac ccg ate gat gac ate aag gat cgt ccc gaa gga ttg tcc aat 
Tyr Asn Pro He Asp Asp He Lys Asp Arg Pro Glu Gly Leu Ser Asn 
55 60 65 



259 



307 



ctt ccc tac ttc gga agt aaa ttg acc age tgg ggc tea tea tat gee 355 
Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser Trp Gly Ser Ser Tyr Ala 
70 7 5 80 85 

acc gee tea tcc ggc gtc gtg acc tcc gcg ctc ccg cag tac acc gat 403 
Thr Ala Ser Ser Gly Val Val Thr Ser Ala Leu Pro Gin Tyr Thr Asp 
90 95 100 

ccg cgc tac ccc ctc ggc aaa gac gac ctg ccc aag gca acc ate gac 451 
Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro Lys Ala Thr He Asp 
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105 HO 115 

atg gag cca gaa gtt ctt gcg cgc ctt gag cga ttc gtc ggc gtt gac 499 

Met Glu Pro Glu Val Leu Ala Arg Leu Glu Arg Phe Val Gly Val Asp 

120 125 130 

ggt gat cgc ate cgc caa ate aac gcg tac teg cca tea atg gga cgc 547 

Gly Asp Arg He Arg Gin He Asn Ala Tyr Ser Pro Ser Met Gly Arg 

135 140 145 

acc att cct eta gte tgg gtt gtt cca aaa gac aac acc gtg cct tgc 595 

Thr He Pro Leu Val Trp Val Val Pro Lys Asp Asn Thr Val Pro Cys 

150 155 160 165 



cca acg gtc tac gca eta 
Pro Thr Val Tyr Ala Leu 
170 



613 



<210> 522 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 522 

Met His Ser Lys Glu Glu Leu Thr Val Arg Lys Gly He Ser Arg Val 
1 5 10 15 

Leu Ser Val Ala Val Ala Ser Ser He Gly Phe Gly Thr Val Leu Thr 
20 25 30 

Gly Thr Gly He Ala Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly Met 
35 40 45 

Asp Pro Asn Met Asn Tyr Asn Pro He Asp Asp He Lys Asp Arg Pro 
50 55 60 

Glu Gly Leu Ser Asn Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser Trp 
65 70 75 80 

Gly Ser Ser Tyr Ala Thr Ala Ser Ser Gly Val Val Thr Ser Ala Leu 
85 90 95 

Pro Gin Tyr Thr Asp Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro 
100 105 HO 

Lys Ala Thr He Asp Met Glu Pro Glu Val Leu Ala Arg Leu Glu Arg 
115 120 125 

Phe Val Gly Val Asp Gly Asp Arg He Arg Gin He Asn Ala Tyr Ser 
130 135 140 

Pro Ser Met Gly Arg Thr He Pro Leu Val Trp Val Val Pro Lys Asp 
145 150 155 160 

Asn Thr Val Pro Cys Pro Thr Val Tyr Ala Leu 
165 170 



<210> 523 
<211> 1218 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1195) 
<223> RXA01274 



<400> 523 

tttatattgt cgattagtgg gtttaggccc tgcagtccct aactggtcat gtaatggcga 60 

ggtcagggct accaaccaca agttcacgag ggaaagacgt atg aag ctt ctt cgc 115 

Met Lys Leu Leu Arg 

1 5 

cgc ate get gca cca gec ate gcg ctg gga att gcg atg tec acc att 163 

Arg He Ala Ala Pro Ala He Ala Leu Gly He Ala Met Ser Thr He 

10 15 20 

gtc acg cca tec acc gca ggc get gee gaa gta acc cca gca gac gtt 211 
Val Thr Pro Ser Thr Ala Gly Ala Ala Glu Val Thr Pro Ala Asp Val 
25 30 35 

get ggc gat act gca eta tec acc ate tec gat agt get cct gca gat 259 
Ala Gly Asp Thr Ala Leu Ser Thr He Ser Asp Ser Ala Pro Ala Asp 
40 45 50 

gaa gee tct gca cct cgc tgg cgc gca cac gtc aac gca gca gac gag 307 
Glu Ala Ser Ala Pro Arg Trp Arg Ala His Val Asn Ala Ala Asp Glu 
55 60 65 

cgc gtc aaa gaa atg tgg gca tac tec cct tec atg gac cgc aat gtg 355 
Arg Val Lys Glu Met Trp Ala Tyr Ser Pro Ser Met Asp Arg Asn Val 
70 75 80 85 

cca ctg gta gtt ata act gee gat gag tec gca ggt cct cgt cct gtg 403 
Pro Leu Val Val He Thr Ala Asp Glu Ser Ala Gly Pro Arg Pro Val 
9 ° 95 100 

att tac ctt ctt aac ggt ggc gac ggt ggc gaa ggt gee get aac tgg 451 
He Tyr Leu Leu Asn Gly Gly Asp Gly Gly Glu Gly Ala Ala Asn Trp 
105 HO 115 

gtt atg cag act gac gtt ctg gat ttc tac eta gaa aag aac gtt aac 499 
Val Met Gin Thr Asp Val Leu Asp Phe Tyr Leu Glu Lys Asn Val Asn 
!20 125 130 

gtt gtt att cca atg gaa ggc aag ttt tec tac tac acc gac tgg gta 547 
Val Val He Pro Met Glu Gly Lys Phe Ser Tyr Tyr Thr Asp Trp Val 
135 140 145 

gaa gag aat gcg tec etc ggt ggc aag caa atg tgg gaa acc ttc ctg 595 
Glu Glu Asn Ala Ser Leu Gly Gly Lys Gin Met Trp Glu Thr Phe Leu 
150 155 160 165 

gtg aag gaa ctt cca gga cca ttg gaa gaa aag etc aac act gac ggt 643 
Val Lys Glu Leu Pro Gly Pro Leu Glu Glu Lys Leu Asn Thr Asp Gly 
170 175 180 

cag cgt gca att get ggc atg tec atg tec gca act act tec eta etc 691 
Gin Arg Ala He Ala Gly Met Ser Met Ser Ala Thr Thr Ser Leu Leu 
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185 190 



195 



ttc cca caa cac ttc cca ggc ttc tac gac gca gca gca tec ttc tea 739 
Phe Pro Gin His Phe Pro Gly Phe Tyr Asp Ala Ala Ala Ser Phe Ser 
200 205 210 

gga tgc gca gca acc tea age ctg etc cca tgg gaa tac etc aaa etc 787 
Gly Cys Ala Ala Thr Ser Ser Leu Leu Pro Trp Glu Tyr Leu Lys Leu 
215 220 225 

acc ctt gac cgc ggc aac gca acc cca gaa caa atg tgg gga cca cgt 835 
Thr Leu Asp Arg Gly Asn Ala Thr Pro Glu Gin Met Trp Gly Pro Ara 
230 235 240 245 

ggt ggc gaa tac aac ate tac aac gac gca ctg ate aac tec gac aaa 883 
Gly Gly Glu Tyr Asn He Tyr Asn Asp Ala Leu He Asn Ser Asp Lys 
250 255 260 

eta cgc gga acc gaa eta tac gtc tec aac gca tec ggc ctt get gqt 931 
Leu Arg Gly Thr Glu Leu Tyr Val Ser Asn Ala Ser Gly Leu Ala Gly 
265 270 275 

gaa tgg gaa tec gtc gac age cca cgc ttc gaa gga etc aac caa caa 979 
Glu Trp Glu Ser Val Asp Ser Pro Arg Phe Glu Gly Leu Asn Gin Gin 
280 285 290 

gtt cag tec ate gca atg gca gaa act gtg gta acc ggc ggc ate ate 1027 
Val Gin Ser He Ala Met Ala Glu Thr Val Val Thr Gly Gly He He 
295 300 305 

gaa get gca acc aac aag tgc acc cac gac etc aag gca aaa ctt gac 1075 
Glu Ala Ala Thr Asn Lys Cys Thr His Asp Leu Lys Ala Lys Leu Asp 
310 315 320 325 

tec gee ggc ate cca gee gac tgg aac etc cgc cca acc ggc acc cac 1123 
Ser Ala Gly He Pro Ala Asp Trp Asn Leu Arg Pro Thr Gly Thr His 
330 335 340 

tea tgg ggc tgg tgg caa gat gac etc cgc gga tct tgg acc acc ttc 1171 
Ser Trp Gly Trp Trp Gin Asp Asp Leu Arg Gly Ser Trp Thr Thr Phe 
345 350 355 

get cgt gcg ttt gag eta gag gee tagaaacaga tttaacattg aaa 1218 
Ala Arg Ala Phe Glu Leu Glu Ala 
360 365 



<210> 524 
<211> 365 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 524 

Met Lys Leu Leu Arg Arg He Ala Ala Pro Ala He Ala Leu Gly He 
1 5 10 15 

Ala Met Ser Thr He Val Thr Pro Ser Thr Ala Gly Ala Ala Glu Val 
20 25 30 

Thr Pro Ala Asp Val Ala Gly Asp Thr Ala Leu Ser Thr He Ser Asp 
35 40 45 
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Ser Ala Pro Ala Asp Glu Ala Ser Ala Pro Arg Trp Arq Ala His Val 
50 55 60 

Asn Ala Ala Asp Glu Arg Val Lys Glu Met Trp Ala Tyr Ser Pro Ser 
65 70 75 80 

Met Asp Arg Asn Val Pro Leu Val Val He Thr Ala Asp Glu Ser Ala 
85 90 95 

Gly Pro Arg Pro Val He Tyr Leu Leu Asn Gly Gly Asp Gly Gly Glu 
100 105 HO 

Gly Ala Ala Asn Trp Val Met Gin Thr Asp Val Leu Asp Phe Tyr Leu 
115 120 125 

Glu Lys Asn Val Asn Val Val He Pro Met Glu Gly Lys Phe Ser Tvr 
130 135 140 

Tyr Thr Asp Trp Val Glu Glu Asn Ala Ser Leu Gly Gly Lys Gin Met 
145 150 155 160 

Trp Glu Thr Phe Leu Val Lys Glu Leu Pro Gly Pro Leu Glu Glu Lys 
165 170 175 

Leu Asn Thr Asp Gly Gin Arg Ala He Ala Gly Met Ser Met Ser Ala 
180 185 190 

Thr Thr Ser Leu Leu Phe Pro Gin His Phe Pro Gly Phe Tyr Asp Ala 
195 200 205 

Ala Ala Ser Phe Ser Gly Cys Ala Ala Thr Ser Ser Leu Leu Pro Trp 
2X0 215 220 

Glu Tyr Leu Lys Leu Thr Leu Asp Arg Gly Asn Ala Thr Pro Glu Gin 
225 230 235 240 

Met Trp Gly Pro Arg Gly Gly Glu Tyr Asn He Tyr Asn Asp Ala Leu 
245 250 255 

He Asn Ser Asp Lys Leu Arg Gly Thr Glu Leu Tyr Val Ser Asn Ala 
260 265 270 

Ser Gly Leu Ala Gly Glu Trp Glu Ser Val Asp Ser Pro Arg Phe Glu 
275 280 285 

Gly Leu Asn Gin Gin Val Gin Ser lie Ala Met Ala Glu Thr Val Val 
290 295 300 

Thr Gly Gly He He Glu Ala Ala Thr Asn Lys Cys Thr His Asp Leu 
305 310 315 320 

Lys Ala Lys Leu Asp Ser Ala Gly He Pro Ala Asp Trp Asn Leu Arg 
325 330 335 

Pro Thr Gly Thr His Ser Trp Gly Trp Trp Gin Asp Asp Leu Arg Gly 
340 345 350 



Ser Trp Thr Thr Phe Ala Arg Ala Phe Glu Leu Glu Ala 
355 360 365 
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<210> 525 * 
<211> 1141 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1141) 
<223> RXA01449 



<400> 525 

cgcttcacat aactggcggc cattacaccc ttgcacgaac aactgctaca ttatctatca 60 

tattttattc attaatattg ttgccggagg catcatttcc ttg aag etc ttc ata 115 

Leu Lys Leu Phe lie 
1 5 

tec cgc gca etc ate gee ggt act gtt tct ttg act ctt ttc tct tea 163 
Ser Arg Ala Leu He Ala Gly Thr Val Ser Leu Thr Leu Phe Ser Ser 
1° 15 20 

ccg etc get tec gca cag age teg gga etc agt tea gta eta agt tec 211 
Pro Leu Ala Ser Ala Gin Ser Ser Gly Leu Ser Ser Val Leu Ser Ser 
25 30 35 

gaa gac age tea gca act aat tea gag cag gac ttt gag aaa age tec 259 
Glu Asp Ser Ser Ala Thr Asn Ser Glu Gin Asp Phe Glu Lys Ser Ser 
40 45 50 

gaa tec gga tct tec gec cag gat ttc ate gcg ctt tct act gee aac 307 
Glu Ser Gly Ser Ser Ala Gin Asp Phe He Ala Leu Ser Thr Ala Asn 
55 60 65 

cca gat etc act ggc ggt tct gtt gaa ggc ttg ctg agt teg atg teg 355 
Pro Asp Leu Thr Gly Gly Ser Val Glu Gly Leu Leu Ser Ser Met Ser 
70 75 80 85 

ctg att ggt teg tec cag ttg cct ctt gga ggc ccg etc ttg agt agt 403 
Leu He Gly Ser Ser Gin Leu Pro Leu Gly Gly Pro Leu Leu Ser Ser 
90 95 100 

gat tec aac tat ccg etc gag aca gac ccc teg att act gag gca aga 451 
Asp Ser Asn Tyr Pro Leu Glu Thr Asp Pro Ser He Thr Glu Ala Arg 
105 HO 115 

ate gtc gaa aag cgt gtt tta aat ggt ctt cga ctg gaa aaa tgg tct 499 
He Val Glu Lys Arg Val Leu Asn Gly Leu Arg Leu Glu Lys Trp Ser 
120 125 130 

gtt gcg teg cct teg atg cag cgc aat gtg gat gtg cag ate atg aag 547 
Val Ala Ser Pro Ser Met Gin Arg Asn Val Asp Val Gin He Met Lys 
135 140 145 

tec gcg gag gcg gac tec cct get ccg atg ctg tac atg ctt gat gga 595 
Ser Ala Glu Ala Asp Ser Pro Ala Pro Met Leu Tyr Met Leu Asp Gly 
150 155 160 165 

ate ggc gga aat aag aat tct tct ggt tgg ate aat ggt ggc gag ggt 643 
lie Gly Gly Asn Lys Asn Ser Ser Gly Trp lie Asn Gly Gly Glu Gly 
170 175 . 180 



BGM27CP 




ccg aag gtt ttc gcg gat gaa aat gtg act gta gta atg ccg ttg ggt 691 
Pro Lys Val Phe Ala Asp Glu Asn Val Thr Val Val Met Pro Leu Gly 
185 190 195 

get get tea tec atg tac teg gat tgg ttg gaa gag gac cct gcg eta 739 
Ala Ala Ser Ser Met Tyr Ser Asp Trp Leu Glu Glu Asp Pro Ala Leu 
200 205 210 

ggg cgc ate aag tgg gaa act ttt ate gtc gag gag etc gcg ccc ctg 787 
Gly Arg He Lys Trp Glu Thr Phe He Val Glu Glu Leu Ala Pro Leu 
215 220 225 

ctt gag get gag gaa gag ctg aac ttc aat ggt cac cgt ggc ate ggc 835 
Leu Glu Ala Glu Glu Glu Leu Asn Phe Asn Gly His Arg Gly He Gly 
230 235 240 245 

gga tta tec atg ggt get act ggt gcg gtt cat tta get aac teg aac 883 
Gly Leu Ser Met Gly Ala Thr Gly Ala Val His Leu Ala Asn Ser Asn 
250 255 260 

cct gat etc ttt gat gga gtc att ggc ate tct ggt tgc tac tec acg 931 
Pro Asp Leu Phe Asp Gly Val He Gly He Ser Gly Cys Tyr Ser Thr 
265 270 275 

ctt gat ccc att gga caa acc acg gtg tea eta att gtt aat tct cgc 979 
Leu Asp Pro He Gly Gin Thr Thr Val Ser Leu He Val Asn Ser Arg 
280 285 290 

ggt ggc aat gta gaa aat atg- tgg ggt ccc act ggt tct gaa act tgg 1027 
Gly Gly Asn Val Glu Asn Met Trp Gly Pro Thr Gly Ser Glu Thr Trp 
295 300 305 

aaa get cac gat gtc aca tea aat cct gag ggg ctg cgc gac atg get 1075 
Lys Ala His Asp Val Thr Ser Asn Pro Glu Gly Leu Arg Asp Met Ala 
310 315 320 325 

gtc tat ttg tea get gcg aac gga gtt gta gat gac ate gat ttg gcg 1123 
Val Tyr Leu Ser Ala Ala Asn Gly Val Val Asp Asp He Asp Leu Ala 
330 335 340 

gat tec gag aaa gag cct 1141 
Asp Ser Glu Lys Glu Pro 
345 



<210> 526 
<211> 347 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 526 

Leu Lys Leu Phe He Ser Arg Ala Leu He Ala Gly Thr Val Ser Leu 
1 5 10 15 

Thr Leu Phe Ser Ser Pro Leu Ala Ser Ala Gin Ser Ser Gly Leu Ser 
20 25 30 



Ser Val Leu Ser Ser Glu Asp Ser Ser Ala Thr Asn Ser Glu Gin Asp 
35 40 45 



BGM27CP — _ 673 - 



Phe Glu Lys Ser Ser Glu Ser Gly Ser Ser Ala Gin Asp Phe He Ala 
50 55 60 

Leu Ser Thr Ala Asn Pro Asp Leu Thr Gly Gly Ser Val Glu Gly Leu 
65 70 75 80 

Leu Ser Ser Met Ser Leu He Gly Ser Ser Gin Leu Pro Leu Gly Gly 
85 90 95 

Pro Leu Leu Ser Ser Asp Ser Asn Tyr Pro Leu Glu Thr Asp Pro Ser 
100 105 110 

He Thr Glu Ala Arg He Val Glu Lys Arg Val Leu Asn Gly Leu Arg 
115 120 125 

Leu Glu Lys Trp Ser Val Ala Ser Pro Ser Met Gin Arg Asn Val Asp 
130 135 140 

Val Gin He Met Lys Ser Ala Glu Ala Asp Ser Pro Ala Pro Met Leu 
145 150 155 160 

Tyr Met Leu Asp Gly He Gly Gly Asn Lys Asn Ser Ser Gly Trp He 
165 170 175 

Asn Gly Gly Glu Gly Pro Lys Val Phe Ala Asp Glu Asn Val Thr Val 
180 185 190 

Val Met Pro Leu Gly Ala Ala Ser Ser Met Tyr Ser Asp Trp Leu Glu 
195 200 205 

Glu Asp Pro Ala Leu Gly Arg He Lys Trp Glu Thr Phe He Val Glu 
210 215 220 

Glu Leu Ala Pro Leu Leu Glu Ala Glu Glu Glu Leu Asn Phe Asn Gly 
225 230 235 240 

His Arg Gly He Gly Gly Leu Ser Met Gly Ala Thr Gly Ala Val His 
245 250 255 

Leu Ala Asn Ser Asn Pro Asp Leu Phe Asp Gly Val He Gly He Ser 
260 265 270 

Gly Cys Tyr Ser Thr Leu Asp Pro He Gly Gin Thr Thr Val Ser Leu 
275 280 285 

He Val Asn Ser Arg Gly Gly Asn Val Glu Asn Met Trp Gly Pro Thr 
290 295 300 

Gly Ser Glu Thr Trp Lys Ala His Asp Val Thr Ser Asn Pro Glu Gly 
305 310 315 320 

Leu Arg Asp Met Ala Val Tyr Leu Ser Ala Ala Asn Gly Val Val Asp 
325 330 335 

Asp He Asp Leu Ala Asp Ser Glu Lys Glu Pro 
340 345 



<210> 527 
<211> 373 
<212> DNA 



BGI-127CP - 674 - 



<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (373) 

<223> RXA01798 

<400> 527 

acctttaagg atatgcaccg ggggaaacta tggggatttt gggggaggtt gttacaaaac 60 

catacgtctg tgaagatatg acgagtgcat gcccaaaata atg cat agg aaa aag 115 

Met His Arg Lys Lys 
1 5 

gaa gag tta aca atg cgt aaa gga att tec cgc ate etc teg gta gcg 163 

Glu Glu Leu Thr Met Arg Lys Gly lie Ser Arg lie Leu Ser Val Ala 
10 15 20 

gtt get agt tct att gga ttc ggt teg gtg ttg tct gga ace ggc ate 211 
Val Ala Ser Ser lie Gly Phe Gly Ser Val Leu Ser Gly Thr Gly lie 
25 30 35 

gca gca get caa gac tct gca ttt gac tac ggt atg gat cct age atg 259 
Ala Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly Met Asp Pro Ser Met 
40 45 50 

aac tac aac ccg ate gac gac atg aag gat cgt ccc caa ggg tta tec 307 
Asn Tyr Asn Pro lie Asp Asp Met Lys Asp Arg Pro Gin Gly Leu Ser 
55 60 65 

aac ctt ccc tac ttc gga age aaa eta ace age tgg ggc tea tea gat 355 
Asn Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser Trp Gly Ser Ser Asp 
70 75 80 85 

gee ace gee tea tec ggc 373 
Ala Thr Ala Ser Ser Gly 
90 



<210> 528 
<211> 91 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 528 

Met His Arg Lys Lys Glu Glu Leu Thr Met Arg Lys Gly lie Ser Arg 
15 10 15 

lie Leu Ser Val Ala Val Ala Ser Ser lie Gly Phe Gly Ser Val Leu 
20 25 30 

Ser Gly Thr Gly lie Ala Ala Ala Gin Asp Ser Ala Phe Asp Tyr Gly 
35 40 45 

Met Asp Pro Ser Met Asn Tyr Asn Pro lie Asp Asp Met Lys Asp Arg 
50 55 60 

Pro Gin Gly Leu Ser Asn Leu Pro Tyr Phe Gly Ser Lys Leu Thr Ser 
65 70 75 80 



Trp Gly Ser Ser Asp Ala Thr Ala Ser Ser Gly 



BGI-127CP 
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85 90 

<210> 529 
<211> 1110 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1087) 

<223> RXA01818 

<400> 529 

tatgtccgga tttatttatt ggcatcccac tactggtgcg catgcagtta ataactacag 60 

tgcgcaaata tgggagcgtc atgggtggga gtctggctgg atg ggg tac ccc ate 115 

Met Gly Tyr Pro lie 
1 5 



ggt ggt gaa gtc cct gtt teg ggg teg aat etc att gac ggt gag ate 
Gly Gly Glu Val Pro Val Ser Gly Ser Asn Leu He Asp Gly Glu He 
10 15 



20 



gtg gaa att gcc caa aac ttt tct gga ggc gtt ttc gac eta gca acc 
Val Glu lie Ala Gin Asn Phe Ser Gly Gly Val Phe Asp Leu Ala Thr 
135 140 145 



163 



aat ggt tgg gtg caa acg ttc caa ggt ggg egg gtc tat cgt acc ceg 211 
Asn Gly Trp Val Gin Thr Phe Gin Gly Gly Arg Val Tyr Arg Thr Pro 
25 30 35 

atg ctt gag ggg ttc cag att gcc agt att aac ggc atg att tta aat 259 
Met Leu Glu Gly Phe Gin He Ala Ser He Asn Gly Met He Leu Asn 
40 45 50 

aga tgg ttg get att ggc ggg ceg gat age get ctt ggt ttt ccc att 307 
Arg Trp Leu Ala He Gly Gly Pro Asp Ser Ala Leu Gly Phe Pro He 
55 60 65 

gcc gat gaa get gtt gca tec gat ggt gtg ggt cga ttt agt gtt ttc 355 
Ala Asp Glu Ala Val Ala Ser Asp Gly Val Gly Arg Phe Ser Val Phe 
70 7 5 80 g 5 

cag aat ggt gta ctt tac tgg cac cct aat cac gga gca tgg gaa atg 403 
Gin Asn Gly Val Leu Tyr Trp His Pro Asn His Gly Ala Trp Glu Met 
90 95 100 

acc gga ttt att gaa gaa gta tgg aaa atg cga ggt ggc ttg gat tct 451 
Thr Gly Phe lie Glu Glu Val Trp Lys Met Arg Gly Gly Leu Asp Ser 
105 110 115 

caa tgg ggt tat ccc aca tec gcc ceg gtg tta gat tea gat gcc cea 4 99 
Gin Trp Gly Tyr Pro Thr Ser Ala Pro Val Leu Asp Ser Asp Ala Pro 
120 125 130 



547 



gag ate gag gat get ggt ttt agt ceg ate gag gat aag gag atg age 595 
Glu He Glu Asp Ala Gly Phe Ser Pro He Glu Asp Lys Glu Met Ser 
150 155 160 165 

aac ttg ata ctt gaa tat ttt ggt tat tta gga ttc gat ttc cct gga 643 



BGI-127CP _ 676 _ 



Asn Leu He Leu Glu Tyr Phe Gly Tyr Leu Gly Phe Asp Phe Pro Gly 
170 175 180 

age tct tct cga gag ttg gtg caa gac cat tct aaa tea gac ttg atg 
Ser Ser Ser Arg Glu Leu Val Gin Asp His Ser Lys Ser Asp Leu Met 
18 5 190 195 

act ctt agg get agt aga tgt gcg etc aag gat tct tct cag gca agt 
Thr Leu Arg Ala Ser Arg Cys Ala Leu Lys Asp Ser Ser Gin Ala Ser 
200 205 210 

ttc ggt ggg gtg acg att cct age cac tat gac tac tgg gga tgt ctt 
Phe Gly Gly Val Thr He Pro Ser His Tyr Asp Tyr Trp Gly Cys Leu 
215 220 225 

gac aag tec gac cga ccc gac cct gat get tat ggg cgc cat gac tac 
Asp Lys Ser Asp Arg Pro Asp Pro Asp Ala Tyr Gly Arg His Asp Tyr 
2 " 30 235 240 245 

tgc act ctt teg cct gat teg tat ggt ccc eta ggg aag aag get gag 
Cys Thr Leu Ser Pro Asp Ser Tyr Gly Pro Leu Gly Lys Lys Ala Glu 
250 255 260 



691 



739 



787 



835 



883 



ttt agt ggg get tgt gca aga cac gat ctg tgt atg gat gee gtt gat 931 
Phe Ser Gly Ala Cys Ala Arg His Asp Leu Cys Met Asp Ala Val Asp 
265 270 275 

gcg aat ggc acg ggg tat get ccg tgc cac ccg get ttt tat acg tgg 979 
Ala Asn Gly Thr Gly Tyr Ala Pro Cys His Pro Ala Phe Tyr Thr Trp 
280 285 290 

atg age aca gtt tgt act acc aac tat get gag gat get aat ttc aag 1027 
Met Ser Thr Val Cys Thr Thr Asn Tyr Ala Glu Asp Ala Asn Phe Lys 
295 300 305 

aag ggc tgt gtg aat acc gcg aag gee tac tat aag gca gtc caa tta 1075 
Lys Gly Cys Val Asn Thr Ala Lys Ala Tyr Tyr Lys Ala Val Gin Leu 
310 315 320 325 

aag aac ccg aat tagaaatatg cgtgattata cga inn 
Lys Asn Pro Asn 



<210> 530 

<211> 329 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 530 

Met Gly Tyr Pro He Gly Gly Glu Val Pro Val Ser Gly Ser Asn Leu 
1 5 10 1 5 

He Asp Gly Glu He Asn Gly Trp Val Gin Thr Phe Gin Gly Gly Arg 
20 25 30 

Val Tyr Arg Thr Pro Met Leu Glu Gly Phe Gin He Ala Ser He Asn 
35 40 45 



Gly Met lie Leu Asn Arg Trp Leu Ala 
50 55 



He Gly Gly Pro Asp Ser Ala 
60 



BGM27CP _ 677 _ 



Leu Gly Phe Pro He Ala Asp Glu Ala Val Ala Ser Asp Gly Val Gly 
65 70 75 80 

Arg Phe Ser Val Phe Gin Asn Gly Val Leu Tyr Trp His Pro Asn His 
85 90 95 

Gly Ala Trp Glu Met Thr Gly Phe He Glu Glu Val Trp Lys Met Arg 
100 105 HO 

Gly Gly Leu Asp Ser Gin Trp Gly Tyr Pro Thr Ser Ala Pro Val Leu 
115 120 125 

Asp Ser Asp Ala Pro Val Glu He Ala Gin Asn Phe Ser Gly Gly Val 
130 135 140 

Phe Asp Leu Ala Thr Glu He Glu Asp Ala Gly Phe Ser Pro He Glu 
145 150 155 160 

Asp Lys Glu Met Ser Asn Leu He Leu Glu Tyr Phe Gly Tyr Leu Gly 
165 170 175 

Phe Asp Phe Pro Gly Ser Ser Ser Arg Glu Leu Val Gin Asp His Ser 
180 185 190 

Lys Ser Asp Leu Met Thr Leu Arg Ala Ser Arg Cys Ala Leu Lys Asp 
195 200 205 

Ser Ser Gin Ala Ser Phe Gly Gly Val Thr lie Pro Ser His Tyr Asp 
210 215 220 

Tyr Trp Gly Cys Leu Asp Lys Ser Asp Arg Pro Asp Pro Asp Ala Tyr 
225 230 235 240 

Gly Arg His Asp Tyr Cys Thr Leu Ser Pro Asp Ser Tyr Gly Pro Leu 
245 250 255 

Gly Lys Lys Ala Glu Phe Ser Gly Ala Cys Ala Arg His Asp Leu Cys 
260 265 270 

Met Asp Ala Val Asp Ala Asn Gly Thr Gly Tyr Ala Pro Cys His Pro 
275 280 285 

Ala Phe Tyr Thr Trp Met Ser Thr Val Cys Thr Thr Asn Tyr Ala Glu 
290 295 300 

Asp Ala Asn Phe Lys Lys Gly Cys Val Asn Thr Ala Lys Ala Tyr Tyr 
305 310 315 320 

Lys Ala Val Gin Leu Lys Asn Pro Asn 
325 



<210> 531 
<211> 342 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (319) 



BGM27CP -678 



<223> RXA02607 
<400> 531 

gtgtgtttgt cgggccggaa gcggggaact ttcgggacgg atctaactca ttgcgggcct 60 

gtgcgcagta tccaaaaatc aaaatgagaa ggaaaacttc atg cgc gac acc gca 115 

Met Arg Asp Thr Ala 

1 5 

ttt cgt tec ate aag get aaa get cag get aag cgc cgt tec etc tgg 163 

Phe Arg Ser lie Lys Ala Lys Ala Gin Ala Lys Arg Arg Ser Leu Trp 

10 15 20 

att gca gca ggc get gtc cca acc gca att gcg ttg act atg tec ctg 211 
lie Ala Ala Gly Ala Val Pro Thr Ala lie Ala Leu Thr Met Ser Leu 
25 30 35 

gca cct atg get teg get cag tec age aac ctt tec tct gat gee gtt 259 
Ala Pro Met Ala Ser Ala Gin Ser Ser Asn Leu Ser Ser Asp Ala Val 
40 45 50 

att ggc age ate gcg cag ggc gtc acc gat ggc ctg act gac tac ctg 307 
lie Gly Ser lie Ala Gin Gly Val Thr Asp Gly Leu Thr Asp Tyr Leu 
55 60 65 

aag cct cgc gtc tgaagagctt cctgctggtg aag 342 
Lys Pro Arg Val 
70 



<210> 532 
<211> 73 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 532 

Met Arg Asp Thr Ala Phe Arg Ser lie Lys Ala Lys Ala Gin Ala Lys 
15 10 15 

Arg Arg Ser Leu Trp lie Ala Ala Gly Ala Val Pro Thr Ala lie Ala 
20 25 30 

Leu Thr Met Ser Leu Ala Pro Met Ala Ser Ala Gin Ser Ser Asn Leu 
35 40 45 

Ser Ser Asp Ala Val lie Gly Ser lie Ala Gin Gly Val Thr Asp Gly 
50 55 60 

Leu Thr Asp Tyr Leu Lys Pro Arg Val 
65 70 



<210> 533 
<211> 1818 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1795) 
<223> RXA02608 



BGI-127CP 




<400> 533 

ggcgtcaccg atggcctgac tgactacctg aagcctcgcg tctgaagagc ttcctgctgg 60 

tgaagtcacc tacccagaga tcgccgggct gcctgatggt gtg cgc gtg ate age 115 

Val Arg Val lie Ser 
1 5 

get gag tgg gca acc tec aag cat gtc att ttg act att cag tct gca 163 
Ala Glu Trp Ala Thr Ser Lys His Val lie Leu Thr lie Gin Ser Ala 
10 15 20 

gca atg cca gag cgc cca ate aag gtg cag ctg ctg ctt ccg cgt gac 211 
Ala Met Pro Glu Arg Pro lie Lys Val Gin Leu Leu Leu Pro Arg Asp 
25 30 35 

tgg tac tct tec ccg aac cgt gag ttc cct gaa ate tgg gca ctt gac 259 
Trp Tyr Ser Ser Pro Asn Arg Glu Phe Pro Glu lie Trp Ala Leu Asp 
40 45 50 

ggt ctg cgc gcg att gaa gag cag agt ggt tgg acc att gag acc aac 307 
Gly Leu Arg Ala lie Glu Glu Gin Ser Gly Trp Thr lie Glu Thr Asn 
55 60 65 

att gag cag tac tac gec gat aag aac gee att gtt gtg etc cct gtc 355 
lie Glu Gin Tyr Tyr Ala Asp Lys Asn Ala lie Val Val Leu Pro Val 
70 75 80 85 

ggt ggc gag age tec ttc tac tct gac tgg gaa ggg cca aac aac ggc 403 
Gly Gly Glu Ser Ser Phe Tyr Ser Asp Trp Glu Gly Pro Asn Asn Gly 
90 95 100 

aag aac tac cag tgg gag acc ttc ctg act cag gag etc gca ccg ate 451 
Lys Asn Tyr Gin Trp Glu Thr Phe Leu Thr Gin Glu Leu Ala Pro lie 
105 110 115 

ctg gac aag ggt ttc cgt tct aac acc gat cgc gee ate acc ggt ate 499 
Leu Asp Lys Gly Phe Arg Ser Asn Thr Asp Arg Ala lie Thr Gly lie 
120 125 130 

tec atg ggc ggt acc get gcg gtt aac ate gca acc cac cac cca gac 547 
Ser Met Gly Gly Thr Ala Ala Val Asn lie Ala Thr His His Pro Asp 
135 140 145 

atg ttt aag ttc gtc ggt tec ttc tec ggc tat ctg gac acc acc tec 595 
Met Phe Lys Phe Val Gly Ser Phe Ser Gly Tyr Leu Asp Thr Thr Ser 
150 155 160 165 

get ggc atg cca ate get att tec gca gec ctg gca gac gee ggc gga 643 
Ala Gly Met Pro lie Ala lie Ser Ala Ala Leu Ala Asp Ala Gly Gly 
170 175 180 

tac gat gee aac gca atg tgg gga cca gtc ggt tct gag cgc tgg cag 691 
Tyr Asp Ala Asn Ala Met Trp Gly Pro Val Gly Ser Glu Arg Trp Gin 
185 190 195 

gaa aac gat cca aag age aac gta gac aag etc aag ggc aag acc ate 739 
Glu Asn Asp Pro Lys Ser Asn Val Asp Lys Leu Lys Gly Lys Thr lie 
200 205 210 



tac gtt tec tct ggt aac ggt gca gat gac ttc ggt aag gaa ggc tct 



787 



BGM27CP 



680 



Tyr Val Ser Ser Gly Asn Giy Ala Asp Asp Phe Gly Lys Glu Gly Ser 



215 220 



225 



gta get att gga cct gca aac gca gca ggt gtc ggt ctg gaa gtt ate 835 
Val Ala He Gly Pro Ala Asn Ala Ala Gly Val Gly Leu Glu Val He 
230 235 240 245 

tec cgt atg act tec cag ace ttc gtc gat cgt gca age cag get ggc 883 
Ser Arg Met Thr Ser Gin Thr Phe Val Asp Arg Ala Ser Gin Ala Gly 
250 255 260 

gtg gaa gtt gtt get age ttc cgt cca tec ggc gtg cac tea tgg gaa 931 
Val Glu Val Val Ala Ser Phe Arg Pro Ser Gly Val His Ser Trp Glu 
265 • 270 275 

tac tgg cag ttc gag atg act cag gcg ttc cct cac ate get aac get 979 
Tyr Trp Gin Phe Glu Met Thr Gin Ala Phe Pro His He Ala Asn Ala 
280 285 290 

ctt ggc atg tec act gag gac cgt ggc gtt gag tgt gca cct gtc ggc 1027 
Leu Gly Met Ser Thr Glu Asp Arg Gly Val Glu Cys Ala Pro Val Gly 
295 300 305 

gca ate get gac get gtt gcg gat .ggc gcg atg ggc acc tgc ctg ace 1075 
Ala He Ala Asp Ala Val Ala Asp Gly Ala Met Gly Thr Cys Leu Thr 
310 315 320 325 

aac gaa tac gat gtt acc ggc ggt aag gee cag gac ttc get aac ggt 1123 
Asn Glu Tyr Asp Val Thr Gly Gly Lys Ala Gin Asp Phe Ala Asn Gly 
330 335 340 

cgc gca tac tgg tct gca aac act ggc get ttc ggc ctg gtt gga cgc 1171 
Arg Ala Tyr Trp Ser Ala Asn Thr Gly Ala Phe Gly Leu Val Gly Arg 
345 350 355 

ate aac get cgt tac tct gag ctg ggt gga cct gec tec tgg ttg ggc 1219 
He Asn Ala Arg Tyr Ser Glu Leu Gly Gly Pro Ala Ser Trp Leu Gly 
360 365 370 

tac cca acc tct tct gag ttg aag aca cca gac gga cgt ggc cgc ttc 1267 
Tyr Pro Thr Ser Ser Glu Leu Lys Thr Pro Asp Gly Arg Gly Arg Phe 
375 380 385 

gtc acc ttc gag cac ggc tec ate tac tgg acc gee acc act ggt cct 1315 
Val Thr Phe Glu His Gly Ser He Tyr Trp Thr Ala Thr Thr Gly Pro 
390 395 400 405 

tgg gaa ate cca ggc gat atg etc gee gca tgg ggc acc cag gac tat 1363 
Trp Glu He Pro Gly Asp Met Leu Ala Ala Trp Gly Thr Gin Asp Tyr 
410 415 420 

gag aag ggc age etc ggc tac cca acc ggc get gca gtt gaa tac aac 1411 
Glu Lys Gly Ser Leu Gly Tyr Pro Thr Gly Ala Ala Val Glu Tyr Asn 
425 430 435 



ggt ggc ctg cgc cag cag ttc gaa ggt ggc tac gta ttc cgt acc tec 

Gly Gly Leu Arg Gin Gin Phe Glu Gly Gly Tyr Val Phe Arg Thr Ser 

440 445 450 

aat aac cag tct tac tgg gtt cgc gga gaa ate tec aag aag tac gec 

Asn Asn Gin Ser Tyr Trp Val Arg Gly Glu He Ser Lys Lys Tyr Ala 



1459 



1507 



BGI-I27CP 
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455 460 



465 



gaa gac gga ate ttc get cag ctt ggt ttc cca ace ggc aat gag aag 1555 
Glu Asp Gly He Phe Ala Gin Leu Gly Phe Pro Thr Gly Asn Glu Lys 
470 475 480 485 

ttg ate aac ggt ggc get ttc cag gaa ttc gaa aag ggc aac ate tac 1603 
Leu He Asn Gly Gly Ala Phe Gin Glu Phe Glu Lys Gly Asn He Tyr 
490 495 500 

tgg tec gca tec act ggc gcg cac gtg att ctg cac ggc gac ate ttc 1651 
Trp Ser Ala Ser Thr Gly Ala His Val He Leu His Gly Asp He Phe 
505 510 515 

gac gca tgg ggt get aag ggc tgg gag cag ggc gaa tac ggc ttc cca 1699 
Asp Ala Trp Gly Ala Lys Gly Trp Glu Gin Gly Glu Tyr Gly Phe Pro 
520 525 530 

acc tct gac cag ace gca ate ace gcg ggt gga cag ace att gat ttc 1747 
Thr Ser Asp Gin Thr Ala He Thr Ala Gly Gly Gin Thr He Asp Phe 
535 540 545 

cag aac ggc acc ate cgt cag gtc aat ggc cga att gag gag tct cgc 1795 
Gin Asn Gly Thr He Arg Gin Val Asn Gly Arg He Glu Glu Ser Arq 
550 555 560 565 

taatagtgaa gcgcatctac gca 1818 

<210> 534 

<211> 565 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 534 

Val Arg Val He Ser Ala Glu Trp Ala Thr Ser Lys His Val He Leu 
1 5 10 15 

Thr He Gin Ser Ala Ala Met Pro Glu Arg Pro He Lys Val Gin Leu 
20 25 30 

Leu Leu Pro Arg Asp Trp Tyr Ser Ser Pro Asn Arg Glu Phe Pro Glu 
35 40 45 

He Trp Ala Leu Asp Gly Leu Arg Ala He Glu Glu Gin Ser Glv Tro 
50 55 60 

Thr He Glu Thr Asn He Glu Gin Tyr Tyr Ala Asp Lys Asn Ala He 
65 ™ 75 80 

Val Val Leu Pro Val Gly Gly Glu Ser Ser Phe Tyr Ser Asp Trp Glu 
85 90 95 

Gly Pro Asn Asn Gly Lys Asn Tyr Gin Trp Glu Thr Phe Leu Thr Gin 
100 105 HO 

Glu Leu Ala Pro He Leu Asp Lys Gly Phe Arg Ser Asn Thr Asp Arg 
115 120 125 

Ala He Thr Gly He Ser Met Gly Gly Thr Ala Ala Val Asn He Ala 
130 135 140 



BGI-127CP 
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Thr His His Pro Asp Met Phe Lys Phe Val Gly Ser Phe Ser Gly Tyr 

145 15 ° 155 !60 

Leu Asp Thr Thr Ser Ala Gly Met Pro He Ala He Ser Ala Ala Leu 
165 170 175 

Ala Asp Ala Gly Gly Tyr Asp Ala Asn Ala Met Trp Gly Pro Val Gly 
l g 0 185 190 

Ser Glu Arg Trp Gin Glu Asn Asp Pro Lys Ser Asn Val Asp Lys Leu 



195 



200 



205 



Lys Gly Lys Thr He Tyr Val Ser Ser Gly Asn Gly Ala Asp Asp Phe 
210 215 220 

Gly Lys Glu Gly Ser Val Ala He Gly Pro Ala Asn Ala Ala Gly Val 



230 



235 



240 



Gly Leu Glu Val He Ser Arg Met Thr Ser Gin Thr Phe Val Asp Arg 
245 250 255 

Ala Ser Gin Ala Gly Val Glu Val Val Ala Ser Phe Arg Pro Ser Gly 
260 265 270 

Val His Ser Trp Glu Tyr Trp Gin Phe Glu Met Thr Gin Ala Phe Pro 
275 280 285 

His He Ala Asn Ala Leu Gly Met Ser Thr Glu Asp Arg Gly Val Glu 
290 295 300 

Cys Ala Pro Val Gly Ala He Ala Asp Ala Val Ala Asp Gly Ala Met 
305 310 315 320 

Gly Thr Cys Leu Thr Asn Glu Tyr Asp Val Thr Gly Gly Lys Ala Gin 
325 330 335 

Asp Phe Ala Asn Gly Arg Ala Tyr Trp Ser Ala Asn Thr Gly Ala Phe 
340 345 350 

Gly Leu Val Gly Arg He Asn Ala Arg Tyr Ser Glu Leu Gly Gly Pro 



355 



360 



365 



Ala Ser Trp Leu Gly Tyr Pro Thr Ser Ser Glu Leu Lys Thr Pro Asp 

370 375 380 

Gly Arg Gly Arg Phe Val Thr Phe Glu His Gly Ser He Tyr Trp Thr 

385 390 395 P 400 

Ala Thr Thr Gly Pro Trp Glu II 



rp Glu He Pro Gly Asp Met Leu Ala Ala Trp 
4 05 410 415 



Gly Thr Gin Asp Tyr Glu Lys Gly Ser Leu Gly Tyr Pro Thr Gly Ala 



420 



425 



430 



Ala Val Glu Tyr Asn Gly Gly Leu Arg Gin Gin Phe Glu Gly Gly Tyr 

4 35 440 445 

Val Phe Arg Thr Ser Asn Asn Gin Ser Tyr Trp Val Arg Gly Glu He 

450 455 460 
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Ser Lys Lys Tyr Ala Glu Asp Gly He Phe Ala Gin Leu Gly Phe Pro 
465 470 475 480 

Thr Gly Asn Glu Lys Leu He Asn Gly Gly Ala Phe Gin Glu Phe Glu 
485 490 495 

Lys Gly Asn He Tyr Trp Ser Ala Ser Thr Gly Ala His Val He Leu 
500 505 510 

His Gly Asp He Phe Asp Ala Trp Gly Ala Lys Gly Trp Glu Gin Gly 
515 520 525 

Glu Tyr Gly Phe Pro Thr Ser Asp Gin Thr Ala He Thr Ala Gly Gly 
530 535 540 

Gin Thr He Asp Phe Gin Asn Gly Thr He Arg Gin Val Asn Gly Arq 
545 550 555 560 

He Glu Glu Ser Arg 
565 



<210> 535 

<211> 1704 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1681) 

<223> RXN03054 

<400> 535 

ggtggaaata cgcgcacaac aattttattc acagaactta tgattttttc gggttagggt 60 

cagtttgttc acatcaacta gtaacgaaag gatcatgtga atg aaa ctg ttt tec 115 

Met Lys Leu Phe Ser 
1 5 

aag get gca ggc gtc att get gca gca ctt ctt gtt gca ggt ggt ata 163 
Lys Ala Ala Gly Val He Ala Ala Ala Leu Leu Val Ala Gly Gly He 
10 15 20 

gca cct gtg gca cag ggg caa get agt cag gtg gtc aca cct gaa gac 211 
Ala Pro Val Ala Gin Gly Gin Ala Ser Gin Val Val Thr Pro Glu Asp 
25 30 35 

caa gat gcg tat gtt caa cag ttc cac cac gaa ggg aat acc cca cct 259 
Gin Asp Ala Tyr Val Gin Gin Phe His His Glu Gly Asn Thr Pro Pro 
40 45 50 

gtg gta gac ggg gtg ggt ggc tac act gag caa gaa ate gec gag ate 307 
Val Val Asp Gly Val Gly Gly Tyr Thr Glu Gin Glu lie Ala Glu He 
55 60 65 

cac gag get ate cga caa gee caa gaa tct ggc gca cct aat gaa gag 355 
His Glu Ala He Arg Gin Ala Gin Glu Ser Gly Ala Pro Asn Glu Glu 
70 7 5 80 85 



etc att ccg ggt gag atg tgg tea gat aag gtg gag ctg cca gta act 
Leu He Pro Gly Glu Met Trp Ser Asp Lys Val Glu Leu Pro Val Thr 



403 



BGI-127CP _ 684 _ 



90 95 100 

att gat aaa gca gcc get gat gag gca gag ata get att gca cag caa 451 
lie Asp Lys Ala Ala Ala Asp Glu Ala Glu He Ala He Ala Gin Gin 
105 HO us 

caa tct cag cca cag acg cga ggc ctt get gcg get gcg gcg tgt cag 4 99 
Gin Ser Gin Pro Gin Thr Arg Gly Leu Ala Ala Ala Ala Ala Cys Gin 
120 • 125 130 

acg ttt tgg ccg tea cct cat cag gtt tgt ggt get att tta gag cgc 547 
Thr Phe Trp Pro Ser Pro His Gin Val Cys Gly Ala He Leu Glu Arg 
135 140 145 

tat att cag cag ggt gcc cag ttt ggg tgg atg ttg ttt ccg agt gaa 595 
Tyr He Gin Gin Gly Ala Gin Phe Gly Trp Met Leu Phe Pro Ser Glu 
150 I" 160 165 

ggc caa acg tta aat cct gat ggt cag ggg tat cgt cag egg ttt atg 643 
Gly Gin Thr Leu Asn Pro Asp Gly Gin Gly Tyr Arg Gin Arg Phe Met 
170 175 180 

aat ggg ttt gtt tat tgg cat ccg aca act ggt gcg cat get gtt aat 691 
Asn Gly Phe Val Tyr Trp His Pro Thr Thr Gly Ala His Ala Val Asn 
1B5 190 195 

aat tac agt gcg cag gtg tgg gag cgt aat ggg tgg gag tct ggg tgg 739 
Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Gly Trp Glu Ser Gly Trp 
200 205 210 

atg ggt tat ccc act ggt ggt gaa gtc cct gtg aat ggt tec aat ccg 787 
Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val Asn Gly Ser Asn Pro 
215 220 225 



att gat ggt gag ttg agt ggg tgg gtg caa act ttc caa ggt ggg cga 
He Asp Gly Glu Leu Ser Gly Trp Val Gin Thr Phe Gin Gly Gly Arg 



230 235 240 



245 



835 



883 



931 



979 



gtg tat cgc agt ccg gta ttg gac ggt ttc cag gtg gcc agt att aat 
Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin Val Ala Ser He Asn 
250 255 260 

ggg ctg ate ttg gat aaa tgg ctt gaa ttg ggt ggt cct gat agt gac 
Gly Leu He Leu Asp Lys Trp Leu Glu Leu Gly Gly Pro Asp Ser Asp 
265 270 275 

ctt ggt ttt ccc att gcg gat gag get gtg aca get gac ggt gtg ggt 
Leu Gly Phe Pro He Ala Asp Glu Ala Val Thr Ala Asp Gly Val Gly 
280 285 290 

aga ttt tct gtt ttc cag aac gga gtt gtc tac tgg cat ccg caa cac 1027 
Arg Phe Ser Val Phe Gin Asn Gly Val Val Tyr Trp His Pro Gin His 
295 300 305 

gga get cac cct ata tta ggg aat ata tac agt ate tgg aga gaa gaa 1075 
Gly Ala His Pro He Leu Gly Asn He Tyr Ser He Trp Arg Glu Glu 
310 315 320 325 

gga get gag agt ggg gaa ttc ggt tac cct ate ggc gat cca gaa aag 1123 
Gly Ala Glu Ser Gly Glu Phe Gly Tyr Pro He Gly Asp Pro Glu Lys 
330 335 340 



BGM27CP 



-685 - 



tat aca gaa aac atg get aat cag gta ttc gaa aaa ggc gaa ctt gca 1171 
Tyr Thr Glu Asn Met Ala Asn Gin Val Phe Glu Lys Gly Glu Leu Ala 
345 350 355 

get aac eta tac ccc aat cct ctt gag get ttt att gag ttt tta ccc 1219 
Ala Asn Leu Tyr Pro Asn Pro Leu Glu Ala Phe He Glu Phe Leu Pro 
360 365 370 

ttt get aat ctt gag gaa gca ata gag tat ttt gag aac gga ttg tea 1267 
Phe Ala Asn Leu Glu Glu Ala He Glu Tyr Phe Glu Asn Gly Leu Ser 
375 380 385 

aat tct cgt gta gag gcg aat tea ctt aac gee aag aaa gat teg att 1315 
Asn Ser Arg Val Glu Ala Asn Ser Leu Asn Ala Lys Lys Asp Ser He 
390 395 400 405 

caa tgt caa teg caa tec get aac att cat gtg aga acg aag agt gac 1363 
Gin Cys Gin Ser Gin Ser Ala Asn He His Val Arg Thr Lys Ser Asp 
410 415 420 

gga gtc ggg att agg gtt cca aag att ggg ttt aag get agg atg gat 1411 
Gly Val Gly He Arg Val Pro Lys He Gly Phe Lys Ala Arg Met Asp 
^25 430 435 

tgc gac ctt cct gga act gtc tea gat gta gtg ggg tat gga tgg att 1459 
Cys Asp Leu Pro Gly Thr Val Ser Asp Val Val Gly Tyr Gly Trp He 
440 445 450 

tac tac gac tat tgg gga cga tgg get caa gca gca tat gca caa caa 1507 
Tyr Tyr Asp Tyr Trp Gly Arg Trp Ala Gin Ala Ala Tyr Ala Gin Gin 
455 460 465 

ttc ttc ggt aat agg aat tct gtt gtg caa acc aat tta gag gcg ggt 1555 
Phe Phe Gly Asn Arg Asn Ser Val Val Gin Thr Asn Leu Glu Ala Gly 
470 475 480 485 

tgc age ggg gag aag aat aca tta ttt tgg ggt act tea tat ttt cag 1603 
Cys Ser Gly Glu Lys Asn Thr Leu Phe Trp Gly Thr Ser Tyr Phe Gin 
490 495 500 

gtg act tat gaa ggt cag ccg tat ttc ggt cag tea gca act aat tac 1651 
Val Thr Tyr Glu Gly Gin Pro Tyr Phe Gly Gin Ser Ala Thr Asn Tyr 
505 510 515 

get tat ctt ccg tgt acg ata gac cgt agt taacataagg aatggaatag 1701 
Ala Tyr Leu Pro Cys Thr He Asp Arg Ser 
520 ' 525 



gag 



1704 



<210> 536 
<211> 527 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 536 

Met Lys Leu Phe Ser Lys Ala Ala Gly Val He Ala Ala Ala Leu Leu 
15 10 15 



BGI-I27CP . 686 . 



Val Ala Gly Gly He Ala Pro Val Ala Gin Gly Gin Ala Ser Gin Val 
20 25 30 

Val Thr Pro Glu Asp Gin Asp Ala Tyr Val Gin Gin Phe His His Glu 
35 40 45 

Gly Asn Thr Pro Pro Val Val Asp Gly Val Gly Gly Tyr Thr Glu Gin 
50 55 60 

Glu He Ala Glu He His Glu Ala He Arg Gin Ala Gin Glu Ser Gly 
65 7n -7c 

75 80 

Ala Pro Asn Glu Glu Leu He Pro Gly Glu Met Trp Ser Asp Lys Val 
85 90 95 

Glu Leu Pro Val Thr He Asp Lys Ala Ala Ala Asp Glu Ala Glu He 
100 105 HO 

Ala He Ala Gin Gin Gin Ser Gin Pro Gin Thr Arg Gly Leu Ala Ala 
115 120 125 

Ala Ala Ala Cys Gin Thr Phe Trp Pro Ser Pro His Gin Val Cys Gly 
130 135 14Q 

Ala He Leu Glu Arg Tyr He Gin Gin Gly Ala Gin Phe Gly Trp Met 
145 150 155 P leo 

Leu Phe Pro Ser Glu Gly Gin Thr Leu Asn Pro Asp Gly Gin Gly Tyr 
165 170 175 

Arg Gin Arg Phe Met Asn Gly Phe Val Tyr Trp His Pro Thr Thr Glv 
180 185 190 

Ala His Ala Val Asn Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Glv 
195 200 205 

Trp Glu Ser Gly Trp Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val 
210 215 220 

Asn Gly Ser Asn Pro He Asp Gly Glu Leu Ser Gly Trp Val Gin Thr 
225 230 235 240 

Phe Gin Gly Gly Arg Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin 
245 250 255 

Val Ala Ser He Asn Gly Leu He Leu Asp Lys Trp Leu Glu Leu Gly 
260 265 270 

Gly Pro Asp Ser Asp Leu Gly Phe Pro He Ala Asp Glu Ala Val Thr 
275 280 285 

Ala Asp Gly Val Gly Arg Phe Ser Val Phe Gin Asn Gly Val Val Tvr 
290 295 300 

Trp His Pro Gin His Gly Ala His Pro He Leu Gly Asn He Tyr Ser 
305 31° 315 320 

He Trp Arg Glu Glu Gly Ala Glu Ser Gly Glu Phe Gly Tyr Pro He 
325 330 335 

Gly Asp Pro Glu Lys Tyr Thr Glu Asn Met Ala Asn Gin Val Phe Glu 
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340 345 



350 



Lys Gly Glu Leu Ala Ala Asn Leu Tyr Pro Asn Pro Leu Glu Ala Phe 
355 360 365 

He Glu Phe Leu Pro Phe Ala Asn Leu Glu Glu Ala He Glu Tyr Phe 
370 375 380 

Glu Asn Gly Leu Ser Asn Ser Arg Val Glu Ala Asn Ser Leu Asn Ala 
385 390 395 40Q 

Lys Lys Asp Ser He Gin Cys Gin Ser Gin Ser Ala Asn He His Val 
405 410 415 

Arg Thr Lys Ser Asp Gly Val Gly He Arg Val Pro Lys He Gly Phe 
420 425 430 

Lys Ala Arg Met Asp Cys Asp Leu Pro Gly Thr Val Ser Asp Val Val 
43 5 440 445 

Gly Tyr Gly Trp He Tyr Tyr Asp Tyr Trp Gly Arg Trp Ala Gin Ala 
450 455 460 

Ala Tyr Ala Gin Gin Phe Phe Gly Asn Arg Asn Ser Val Val Gin Thr 
465 470 475 480 

Asn Leu Glu Ala Gly Cys Ser Gly Glu Lys Asn Thr Leu Phe Trp Gly 
485 490 495 

Thr Ser Tyr Phe' Gin Val Thr Tyr Glu Gly Gin Pro Tyr Phe Gly Gin 
500 505 510 

Ser Ala Thr Asn Tyr Ala Tyr Leu Pro Cys Thr He Asp Arg Ser 
515 520 525 



<210> 537 
<211> 931 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (931) 

<223> FRXA02886 

<400> 537 

ggtggaaata cgcgcacaac aattttattc acagaactta tgattttttc gggttagggt 60 

cagtttgttc acatcaacta gtaacgaaag gatcatgtga atg aaa ctg ttt tec 115 

Met Lys Leu Phe Ser 

1 5 

aag get gca ggc gtc att get gca gca ctt ctt gtt gca ggt ggt ata 163 

Lys Ala Ala Gly Val He Ala Ala Ala Leu Leu Val Ala Gly Gly He 

10 15 20 

gca cct gtg gca cag ggg caa get agt cag gtg gtc aca cct gaa gac 211 
Ala Pro Val Ala Gin Gly Gin Ala Ser Gin Val Val Thr Pro Glu Asp 
25 30 35 
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caa gat gcg tat gtt caa cag ttc cac cac gaa ggg aat acc cca cct 259 
Gin Asp Ala Tyr Val Gin Gin Phe His His Glu Gly Asn Thr Pro Pro 
40 45 50 

gtg gta gac ggg gtg ggt ggc tac act gag caa gaa ate gec gag ate 307 
Val Val Asp Gly Val Gly Gly Tyr Thr Glu Gin Glu lie Ala Glu lie 
55 60 65 

cac gag get ate cga caa gec caa gaa tct ggc gca cct aat gaa gag 355 
His Glu Ala lie Arg Gin Ala Gin Glu Ser Gly Ala Pro Asn Glu Glu 
70 75 80 85 

etc att ccg ggt gag atg tgg tea gat aag gtg gag ctg cca gta act 403 
Leu lie Pro Gly Glu Met Trp Ser Asp Lys Val Glu Leu Pro Val Thr 
90 95 100 

att gat aaa gca gec get gat gag gca gag ata get att gca cag caa 451 
lie Asp Lys Ala Ala Ala Asp Glu Ala Glu lie Ala lie Ala Gin Gin 
105 110 115 

caa tct cag cca cag acg cga ggc ctt get gcg get gcg gcg tgt cag 4 99 
Gin Ser Gin Pro Gin Thr Arg Gly Leu Ala Ala Ala Ala Ala Cys Gin 
120 125 130 

acg ttt tgg ccg tea cct cat cag gtt tgt ggt get att tta gag cgc 547 
Thr Phe Trp Pro Ser Pro His Gin Val Cys Gly Ala lie Leu Glu Arg 
135 140 145 

tat att cag cag ggt gee cag ttt ggg tgg atg ttg ttt ccg agt gaa 595 
Tyr lie Gin Gin Gly Ala Gin Phe Gly Trp Met Leu Phe Pro Ser Glu 
150 155 160 165 

ggc caa acg tta aat cct gat ggt cag ggg tat cgt cag egg ttt atg 643 
Gly Gin Thr Leu Asn Pro Asp Gly Gin Gly Tyr Arg Gin Arg Phe Met 
170 175 180 

aat ggg ttt gtt tat tgg cat ccg aca act ggt gcg cat get gtt aat 691 
Asn Gly Phe Val Tyr Trp His Pro Thr Thr Gly Ala His Ala Val Asn 
185 190 195 

aat tac agt gcg cag gtg tgg gag cgt aat ggg tgg gag tct ggg tgg 739 
Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Gly Trp Glu Ser Gly Trp 
200 205 210 

atg ggt tat ccc act ggt ggt gaa gtc cct gtg aat ggt tec aat ccg 787 
Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val Asn Gly Ser Asn Pro 
215 220 225 

att gat ggt gag ttg agt ggg tgg gtg caa act ttc caa ggt ggg cga 835 
lie Asp Gly Glu Leu Ser Gly Trp Val Gin Thr Phe Gin Gly Gly Arg 
230 235 240 245 

gtg tat cgc agt ccg gta ttg gac ggt ttc cag gtg gee agt att aat 883 
Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin Val Ala Ser lie Asn 
250 255 260 



ggg ctg ate ttg gat aaa tgg ctt gaa ttg ggt ggt cct gat agt gac 931 
Gly Leu lie Leu Asp Lys Trp Leu Glu Leu Gly Gly Pro Asp Ser Asp 
265 270 275 



BGI-127CP 
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<210> 538 
<211> 277 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 538 

Met Lys Leu Phe Ser Lys Ala Ala Gly Val He Ala Ala Ala Leu Leu 
1 5 10 15 

Val Ala Gly Gly He Ala Pro Val Ala Gin Gly Gin Ala Ser Gin Val 
20 25 30 

Val Thr Pro Glu Asp Gin Asp Ala Tyr Val Gin Gin Phe His His Glu 
35 40 45 

Gly Asn Thr Pro Pro Val Val Asp Gly Val Gly Gly Tyr Thr Glu Gin 
50 55 60 

Glu He Ala Glu He His Glu Ala He Arg Gin Ala Gin Glu Ser Gly 
^5 70 75 80 

Ala Pro Asn Glu Glu Leu He Pro Gly Glu Met Trp Ser Asp Lys Val 
85 90 95 

Glu Leu Pro Val Thr He Asp Lys Ala Ala Ala Asp Glu Ala Glu He 
100 105 110 

Ala He Ala Gin Gin Gin Ser Gin Pro Gin Thr Arg Gly Leu Ala Ala 
115 120 125 

Ala Ala Ala Cys Gin Thr Phe Trp Pro Ser Pro His Gin Val Cys Gly 
130 135 140 

Ala He Leu Glu Arg Tyr He Gin Gin Gly Ala Gin Phe Gly Trp Met 
145 150 155 160 

Leu Phe Pro Ser Glu Gly Gin Thr Leu Asn Pro Asp Gly Gin Gly Tyr 
165 170 175 

Arg Gin Arg Phe Met Asn Gly Phe Val Tyr Trp His Pro Thr Thr Gly 
180 185 190 

Ala His Ala Val Asn Asn Tyr Ser Ala Gin Val Trp Glu Arg Asn Gly 
195 200 205 

Trp Glu Ser Gly Trp Met Gly Tyr Pro Thr Gly Gly Glu Val Pro Val 
210 215 220 

Asn Gly Ser Asn Pro He Asp Gly Glu Leu Ser Gly Trp Val Gin Thr 
225 230 235 240 

Phe Gin Gly Gly Arg Val Tyr Arg Ser Pro Val Leu Asp Gly Phe Gin 
245 250 255 

Val Ala Ser He Asn Gly Leu He Leu Asp Lys Trp Leu Glu Leu Gly 
260 265 270 

Gly Pro Asp Ser Asp 



275 
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<210> 539 
<211> 653 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (630) 
<223> RXN03039 

<400> 539 

gca etc ccg caa tac acc gac cca cgc tac ccc etc ggc aaa gac gac 

Ala Leu Pro Gin Tyr Thr Asp Pro Arg Tyr Pro Leu Gly Lys Asp Asp 
15 10 15 

ctg ccc aaa gca acc ate gac atg gag cca gaa get ctt gcg cgc ctt 
Leu Pro Lys Ala Thr lie Asp Met Glu Pro Glu Ala Leu Ala Arg Leu 
20 25 30 

gag cga ttc gtc ggc gtt gac ggt gat cgc ate cgc caa ate aac gcg 
Glu Arg Phe Val Gly Val Asp Gly Asp Arg He Arg Gin He Asn Ala 
35 40 45 

tac teg cca tea atg gga cgc acc att cct eta gtc tgg gtc gtg cca 
Tyr Ser Pro Ser Met Gly Arg Thr He Pro Leu Val Trp Val Val Pro 
50 55 60 



ttt tay tec tck gtc ggc tea ttt tct gga tgt gee gaa acc aac tec 

Phe Xaa Ser Xaa Val Gly Ser Phe Ser Gly Cys Ala Glu Thr Asn Ser 

180 185 190 

tgg atg ggr cgc cgn tgg cat cgc age cac tgc eta caa egg caa tgt 

Trp Met Xaa Arg Arg Trp His Arg Ser His Cys Leu Gin Arg Gin Cys 



48 



96 



144 



192 



gaa gac aac acc gtg cct ggc cca acg gtc tac gca etc ggc ggc ggc 240 
Glu Asp Asn Thr Val Pro Gly Pro Thr Val Tyr Ala Leu Gly Gly Gly 
65 70 75 80 

gac ggt ggc caa ggc ggc caa aac tgg gtc acc cgc acc gac ctt gat 288 
Asp Gly Gly Gin Gly Gly Gin Asn Trp Val Thr Arg Thr Asp Leu Asp 
85 90 95 

gag ttg acc agt gaa aac aac ate aac etc ate atg ccc atg etc gga 336 
Glu Leu Thr Ser Glu Asn Asn He Asn Leu He Met Pro Met Leu Gly 
100 105 HO 

tct ttt agt ttc tac get gac tgg gca ggc gaa age gea tec atg ggt 384 
Ser Phe Ser Phe Tyr Ala Asp Trp Ala Gly Glu Ser Glu Ser Met Gly 
II 5 120 125 

ggt gcg caa cag tgg gaa aca ttc etc atg cac gaa ctr ccm gag ccg 432 
Gly Ala Gin Gin Trp Glu Thr Phe Leu Met His Glu Xaa Xaa Glu Pro 
130 135 140 

eta gaa gcg gee ate ggc gca gac ggg caa cgc age ate gtc ggc atg 480 
Leu Glu Ala Ala He Gly Ala Asp Gly Gin Arg Ser He Val Gly Met 
145 150 155 160 

tec atg tec ggg gga tcr gtg ctg aac ttt gcg acg cat gac ccc aac 528 
Ser Met Ser Gly Gly Xaa Val Leu Asn Phe Ala Thr His Asp Pro Asn 
1" 170 175 



576 



624 
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195 200 205 

cgt gcc tgagcaaatc tttggtgaag tag 
Arg Ala 
210 



<210> 540 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 540 

Ala Leu Pro Gin Tyr Thr Asp Pro Arg Tyr Pro Leu Gly Lys Asp Asp 
1 5 10 15 

Leu Pro Lys Ala Thr He Asp Met Glu Pro Glu Ala Leu Ala Arg Leu 
20 25 30 

Glu Arg Phe Val Gly Val Asp Gly Asp Arg He Arg Gin lie Asn Ala 
35 40 45 

Tyr Ser Pro Ser Met Gly Arg Thr He Pro Leu Val Trp Val Val Pro 
50 55 60 

Glu Asp Asn Thr Val Pro Gly Pro Thr Val Tyr Ala Leu Gly Gly Gly 
65 70 75 80 

Asp Gly Gly Gin Gly Gly Gin Asn Trp Val Thr Arg Thr Asp Leu Asp 
85 90 95 

Glu Leu Thr Ser Glu Asn Asn He Asn Leu He Met Pro Met Leu Gly 
100 105 110 

Ser Phe Ser Phe Tyr Ala Asp Trp Ala Gly Glu Ser Glu Ser Met Gly 
115 120 125 

Gly Ala Gin Gin Trp Glu Thr Phe Leu Met His Glu Xaa Xaa Glu Pro 
130 135 14Q 

Leu Glu Ala Ala He Gly Ala Asp Gly Gin Arg Ser He Val Gly Met 
145 15 0 155 leo 

Ser Met Ser Gly Gly Xaa Val Leu Asn Phe Ala Thr His Asp Pro Asn 
165 170 175 

Phe Xaa Ser Xaa Val Gly Ser Phe Ser Gly Cys Ala Glu Thr Asn Ser 
180 185 190 

Trp Met Xaa Arg Arg Trp His Arg Ser His Cys Leu Gin Arg Gin Cys 
195 200 205 

Arg Ala 
210 



<210> 541 
<211> 809 
<212> DNA 

<213> Corynebacterium glutamicum 



BGI-127CP _ 692 



<220> 

<221> CDS 

<222> (1) . . (786) 

<223> FRXA02894 



<400> 541 

ttc etc atg cac gaa ctg cca gag ccg eta gaa gcg gcc ate ggc gca 48 

Phe Leu Met His Glu Leu Pro Glu Pro Leu Glu Ala Ala He Gly Ala 

1 5 10 15 



gac ggg caa cgc age ate gtc ggc atg tec atg tec ggg gga tea gtg 96 
Asp Gly Gin Arg Ser He Val Gly Met Ser Met Ser Gly Gly Ser Val 



20 25 



30 



ctg aac ttt gcg acg cat gac ccc aac ttt tac tec teg gtc ggc tea 144 
Leu Asn Phe Ala Thr His Asp Pro Asn Phe Tyr Ser Ser Val Gly Ser 
35 40 45 

^ Ct gga tgt gcc gaa acc aac tcc at< 3 c 9 c cgt ggc ate 192 

Phe Ser Gly Cys Ala Glu Thr Asn Ser Trp Met Gly Arg Arg Gly He 
50 55 60 

gca gcc acc gcc tac aac ggc aat gtc gtg cct gag caa ate ttt ggt 240 
Ala Ala Thr Ala Tyr Asn Gly Asn Val Val Pro Glu Gin He Phe Glv 
65 70 y 



7 5 80 



gaa gta gac agt gat tac tcc cgc tat aac gat cct ttg etc aac get 
Giu Val Asp Ser Asp Tyr Ser Arg Tyr Asn Asp Pro Leu Leu Asn Ala 
85 90 



95 



288 



gcg aag etc gaa gaa caa gac aac etc tac ate ttc gcc ggt tcc ggt 336 
Ala Lys Leu Glu Glu Gin Asp Asn Leu Tyr He Phe Ala Gly Ser Glv 
100 105 110 

ou° o Ct 933 Cta gat gtC att ggt gac aac 9 ca cc 9 att gat gag 384 
Val Phe Ser Glu Leu Asp Val He Gly Asp Asn Ala Pro He Asp Glu 

H5 120 125 

gat gcg ttt aaa aac cgc gtt ctg gtc gga ttt gaa ate gaa get atg 432 
Asp Ala Phe Lys Asn Arg Val Leu Val Gly Phe Glu He Glu Ala Met 
130 135 14Q 

tec aac acc tgc acc cat aat ctt aag get gcg act gat caa atg ggc 480 
Ser Asn Thr Cys Thr His Asn Leu Lys Ala Ala Thr Asp Gin Met Glv 
145 150 155 leo 

att gac aac att aac tat gat ttc cga cca acc ggt act cat get tgg 528 
He Asp Asn He Asn Tyr Asp Phe Arg Pro Thr Gly Thr His Ala Trp 
165 170 175 

gac tat tgg aat gag gca ctg cac cgt ttc ttc ccg ttg atg atg cag 576 
Asp Tyr Trp Asn Glu Ala Leu His Arg Phe Phe Pro Leu Met Met Gin 
18 0 185 190 

ggc ttc ggg ctt gat ggt ggt ccg ate ccg gtt tat aac cct aac ggt 624 
Gly Phe Gly Leu Asp Gly Gly Pro He Pro Val Tyr Asn Pro Asn Gly 
195 200 205 

gtg tec tct agt gag tct tct tct gag ctg teg tct gat gtg agt ctt 672 
Val Ser Ser Ser Glu Ser Ser Ser Glu Leu Ser Ser Asp Val Ser Leu 
210 215 220 
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ggc acc gtg ate ggt agt gtg gcg gga age tec gga tea agt gaa ggc 720 

Gly Thr Val He Gly Ser Val Ala Gly Ser Ser Gly Ser Ser Glu Gly 

225 230 235 240 

age age gtc cga gag ttc ctt gca gga agt tec gga tea age caa tea 768 

Ser Ser Val Arg Glu Phe Leu Ala Gly Ser Ser Gly Ser Ser Gin Ser 

245 250 255 

aca gga age ttc tac gaa tagctagggc tgegcaagat tec 809 
Thr Gly Ser Phe Tyr Glu 
260 



<210> 542 
<211> 262 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 542 

Phe Leu Met His Glu Leu Pro Glu Pro Leu Glu Ala Ala He Gly Ala 
15 10 15 

Asp Gly Gin Arg Ser He Val Gly Met Ser Met Ser Gly Gly Ser Val 
2 0 25 30 

Leu Asn Phe Ala Thr His Asp Pro Asn Phe Tyr Ser Ser Val Gly Ser 
35 40 45 

Phe Ser Gly Cys Ala Glu Thr Asn Ser Trp Met Gly Arg Arg Gly He 
50 55 60 

Ala Ala Thr Ala Tyr Asn Gly Asn Val Val Pro Glu Gin He Phe Gly 
65 7 0 75 80 

Glu Val Asp Ser Asp Tyr Ser Arg Tyr Asn Asp Pro Leu Leu Asn Ala 
85 90 95 

Ala Lys Leu Glu Glu Gin Asp Asn Leu Tyr He Phe Ala Gly Ser Gly 
100 105 HO 

Val Phe Ser Glu Leu Asp Val He Gly Asp Asn Ala Pro He Asp Glu 

120 125 

Asp Ala Phe Lys Asn Arg Val Leu Val Gly Phe Glu He Glu Ala Met 
130 135 140 

Ser Asn Thr Cys Thr His Asn Leu Lys Ala Ala Thr Asp Gin Met Gly 
145 150 155 160 

He Asp Asn He Asn Tyr Asp Phe Arg Pro Thr Gly Thr His Ala Trp 
165 170 175 

Asp Tyr Trp Asn Glu Ala Leu His Arg Phe Phe Pro Leu Met Met Gin 
180 185 190 

Gly Phe Gly Leu Asp Gly Gly Pro He Pro Val Tyr Asn Pro Asn Gly 
195 200 205 

Val Ser Ser Ser Glu Ser Ser Ser Glu Leu Ser Ser Asp Val Ser Leu 
210 215 220 
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Gly Thr Val He Gly Ser Val Ala Gly Ser Ser Gly Ser Ser Glu Gly 
225 230 235 240 

Ser Ser Val Arg Glu Phe Leu Ala Gly Ser Ser Gly Ser Ser Gin Ser 
245 250 255 

Thr Gly Ser Phe Tyr Glu 
260 



<210> 543 
<211> 686 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (675) 
<223> FRXA02904 

<400> 543 

acc gac cca cgc tac ccc etc ggc aaa gac gac ctg ccc aaa gca acc 48 

Thr Asp Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro Lys Ala Thr 

1 5 10 15 

ate gac atg gag cca gaa get ctt gcg cgc ctt gag cga ttc gtc ggc 96 
He Asp Met Glu Pro Glu Ala Leu Ala Arg Leu Glu Arg Phe Val Gly 
20 25 30 

gtt gac ggt gat cgc ate cgc caa ate aac gcg tac teg cca tea atg 144 
Val Asp Gly Asp Arg He Arg Gin He Asn Ala Tyr Ser Pro Ser Met 
35 40 45 

gga cgc acc att cct eta gtc tgg gtc gtg cca gaa gac aac acc gtg 192 
Gly Arg Thr He Pro Leu Val Trp Val Val Pro Glu Asp Asn Thr Val 
50 55 60 

cct ggc cca acg gtc tac gca etc ggc ggc ggc gac ggt ggc caa ggc 240 
Pro Gly Pro Thr Val Tyr Ala Leu Gly Gly Gly Asp Gly Gly Gin Gly 
65 70 75 80 

ggc caa aac tgg gtc acc cgc acc gac ctt gat gag ttg acc agt gaa 
Gly Gin Asn Trp Val Thr Arg Thr Asp Leu Asp Glu Leu Thr Ser Glu 
85 90 95 

aac aac ate aac etc ate atg ccc atg etc gga tct ttt agt ttc tac 
Asn Asn lie Asn Leu He Met Pro Met Leu Gly Ser Phe Ser Phe Tyr 
100 105 110 

get gac tgg gca ggc gaa age gaa tec atg ggt ggt gcg caa cag tgg 
Ala Asp Trp Ala Gly Glu Ser Glu Ser Met Gly Gly Ala Gin Gin Trp 
H5 120 125 

gaa aca ttc etc atg cac gaa eta ccc gag ccg eta gaa gcg gee ate 
Glu Thr Phe Leu Met His Glu Leu Pro Glu Pro Leu Glu Ala Ala He 
130 135 140 

ggc gca gac ggg caa cgc age ate gtc ggc atg tec atg tec ggg gga 
Gly Ala Asp Gly Gin Arg Ser He Val Gly Met Ser Met Ser Gly Gly 
145 150 155 160 



288 



336 



384 



432 



480 
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teg gtg ctg aac ttt gcg acg cat gac ccc aac ttt tat tec tct gtc 528 
Ser Val Leu Asn Phe Ala Thr His Asp Pro Asn Phe Tyr Ser Ser Val 
165 170 175 

ggc tea ttt tct gga tgt gec gaa ace aac tec tgg atg ggg cgc cgt 576 
Gly Ser Phe Ser Gly Cys Ala Glu Thr Asn Ser Trp Met Gly Arg Arg 
180 185 190 

ggc ate gca gee act gee tac aac ggc aat gtc gtg cct gag caa ate 624 
Gly lie Ala Ala Thr Ala Tyr Asn Gly Asn Val Val Pro Glu Gin He 
195 200 205 

ttt ggt gaa gta gac agt gat tac tct cgc tat aac gat cct agt att 672 
Phe Gly Glu Val Asp Ser Asp Tyr Ser Arg Tyr Asn Asp Pro Ser He 
210 215 220 

eta tagtgtcacc t ggg 

Leu 

225 



<210> 544 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 544 

Thr Asp Pro Arg Tyr Pro Leu Gly Lys Asp Asp Leu Pro Lys Ala Thr 
15 10 15 

He Asp Met Glu Pro Glu Ala Leu Ala Arg Leu Glu Arg Phe Val Gly 
20 25 30 

Val Asp Gly Asp Arg He Arg Gin He Asn Ala Tyr Ser Pro Ser Met 
35 40 45 

Gly Arg Thr He Pro Leu Val Trp Val Val Pro Glu Asp Asn Thr Val 
50 55 60 

Pro Gly Pro Thr Val Tyr Ala Leu Gly Gly Gly Asp Gly Gly Gin Gly 
65 70 75 80 

Gly Gin Asn Trp Val Thr Arg Thr Asp Leu Asp Glu Leu Thr Ser Glu 
85 90 95 

Asn Asn He Asn Leu He Met Pro Met Leu Gly Ser Phe Ser Phe Tyr 
100 105 110 

Ala Asp Trp Ala Gly Glu Ser Glu Ser Met Gly Gly Ala Gin Gin Trp 
115 120 125 

Glu Thr Phe Leu Met His Glu Leu Pro Glu Pro Leu Glu Ala Ala He 
130 135 140 

Gly Ala Asp Gly Gin Arg Ser He Val Gly Met Ser Met Ser Gly Gly 
1^5 150 155 160 

Ser Val Leu Asn Phe Ala Thr His Asp Pro Asn Phe Tyr Ser Ser Val 
165 170 175 
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Gly Ser Phe Ser Gly Cys Ala Glu Thr Asn Ser Trp Met Gly Arg Arg 
180 185 190 

Gly lie Ala Ala Thr Ala Tyr Asn Gly Asn Val Val Pro Glu Gin He 
195 200 205 

Phe Gly Glu Val Asp Ser Asp Tyr Ser Arg Tyr Asn Asp Pro Ser He 
210 215 220 

Leu 
225 



<210> 545 
<211> 774 
<212> DNA 

<213> Corynebacterium glut amicum 

<220> 

<221> CDS 

<222> (101) . . (751) 

<223> RXA02025 

<400> 545 

ctatttatcg ggtagcgggt cacaagcccg gaataattgg cagctaagta gggttgaagg 60 

gcataaggct tcctcaattt tcgaaaggaa cattcctgtt atg gca tgg ttt ttc 115 

Met Ala Trp Phe Phe 

1 5 

gca ccc gaa ccc gtg atg gtt acc get gat gag gcg ctt aaa ggt ggc 163 

Ala Pro Glu Pro Val Met Val Thr Ala Asp Glu Ala Leu Lys Gly Gly 

10 15 20 

agg cat cct gtt tta gaa aat cct gcg ccg cac act gtg ttg gga act 211 
Arg His Pro Val Leu Glu Asn Pro Ala Pro His Thr Val Leu Gly Thr 
25 30 35 

cct gtg act ggt ccg tgg aaa gaa ggc cag cag cga att tgg att ggc 259 
Pro Val Thr Gly Pro Trp Lys Glu Gly Gin Gin Arg He Trp He Gly 
40 45 50 

ctt ggt tgt ttc tgg ggt gtg gag caa atg tat tgg cag atg gat ggc 307 
Leu Gly Cys Phe Trp Gly Val Glu Gin Met Tyr Trp Gin Met Asp Gly 
55 60 65 

gtt gag gga act teg gtt ggt tac gec ggc ggt ttc acc cct aat ccc 355 
Val Glu Gly Thr Ser Val Gly Tyr Ala Gly Gly Phe Thr Pro Asn Pro 
7 ° 75 80 85 

act tat cgc gag gtg tgt tct ggg cgc acc ggc cac act gaa ate gtg 403 
Thr Tyr Arg Glu Val Cys Ser Gly Arg Thr Gly His Thr Glu He Val 
90 95 100 

gag gtt gtt tac gat cct teg aag att tec etc gag cag ctt gtt gee 451 
Glu Val Val Tyr Asp Pro Ser Lys He Ser Leu Glu Gin Leu Val Ala 
105 HO 115 



cgc ggc ctg gaa gca cac gat ccg act cag ggt ttc cgc cag ggt aac 499 
Arg Gly Leu Glu Ala His Asp Pro Thr Gin Gly Phe Arg Gin Gly Asn 
120 125 130 
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gat gtg gga acg cag tac cgc tct get tat tac acc gag aac gaa gag 547 
Asp Val Gly Thr Gin Tyr Arg Ser Ala Tyr Tyr Thr Glu Asn Glu Glu 
135 140 145 

gac get gcg cgc gta aaa gec gtg gtc gat gee tat ggt gag acg ctg 595 
Asp Ala Ala Arg Val Lys Ala Val Val Asp Ala Tyr Gly Glu Thr Leu 
150 155 160 165 

aag cag cac ggt ttt ggt gaa ate acc acg gaa ate ggt gtc att age 643 
Lys Gin His Gly Phe Gly Glu lie Thr Thr Glu He Gly Val He Ser 
170 175 180 

ccg tct gac tac ttc etc gee gag gat tac cac cag caa tac ctg gac 691 
Pro Ser Asp Tyr Phe Leu Ala Glu Asp Tyr His Gin Gin Tyr Leu Asp 
185 190 195 

aag aat ccc gat ggc tac tgc cct cat cac tec acg ggc ate ccg tgc 739 
Lys Asn Pro Asp Gly Tyr Cys Pro His His Ser Thr Gly He Pro Cys 
200 205 210 

ggg gta gaa get taaaagattt ttgetttteg acg lld 
Gly Val Glu Ala 
215 



<210> 546 
<211> 217 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 546 

Met Ala Trp Phe Phe Ala Pro Glu Pro Val Met Val Thr Ala Asp Glu 
1 5 10 15 

Ala Leu Lys Gly Gly Arg His Pro Val Leu Glu Asn Pro Ala Pro His 
20 25 30 

Thr Val Leu Gly Thr Pro Val Thr Gly Pro Trp Lys Glu Gly Gin Gin 
35 40 45 

Arg He Trp He Gly Leu Gly Cys Phe Trp Gly Val Glu Gin Met Tyr 
50 55 60 

Trp Gin Met Asp Gly Val Glu Gly Thr Ser Val Gly Tyr Ala Gly Gly 
65 70 75 80 

Phe Thr Pro Asn Pro Thr Tyr Arg Glu Val Cys Ser Gly Arg Thr Gly 
85 90 95 

His Thr Glu He Val Glu Val Val Tyr Asp Pro Ser Lys He Ser Leu 
100 105 HO 

Glu Gin Leu Val Ala Arg Gly Leu Glu Ala His Asp Pro Thr Gin Gly 
115 120 125 

Phe Arg Gin Gly Asn Asp Val Gly Thr Gin Tyr Arg Ser Ala Tyr Tyr 
130 135 140 

Thr Glu Asn Glu Glu Asp Ala Ala Arg Val Lys Ala Val Val Asp Ala 
145 150 155 160 
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Tyr Gly Glu Thr Leu Lys Gin His 
165 

lie Gly Val lie Ser Pro Ser Asp 
180 

Gin Gin Tyr Leu Asp Lys Asn Pro 

195 200 

Thr Gly lie Pro Cys Gly Val Glu 
210 215 



-698 - 




Gly Phe Gly Glu lie Thr Thr Glu 
170 175 

Tyr Phe Leu Ala Glu Asp Tyr His 
185 190 

Asp Gly Tyr Cys Pro His His Ser 
205 

Ala 



<210> 547 
<211> 444 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (421) 

<223> RXA01431 

<400> 547 

agcttctctg gcctaattca cagttagcct taaaccaaac catgtaccaa tgaatgtcgg 60 

attccccagg agtcccgtca ttgttaattt aggagaaacc atg age aat gtt gtt 115 

Met Ser Asn Val Val 
1 5 

gca gta acc gag cag acc ttc aag tec acc gtc ate gat tec gac aag 163 
Ala Val Thr Glu Gin Thr Phe Lys Ser Thr Val lie Asp Ser Asp Lys 
10 15 20 

cca gtc ate gtt gac ttc tgg gca gaa tgg tgt ggc ccc tgc aag aag 211 
Pro Val lie Val Asp Phe Trp Ala Glu Trp Cys Gly Pro Cys Lys Lys 
25 30 35 

etc age ccc ate att gag gaa ate gca ggc gag tac ggc gac aag gca 259 
Leu Ser Pro lie lie Glu Glu lie Ala Gly Glu Tyr Gly Asp Lys Ala 
40 45 50 

gtc gtt gee age gtc gac gtc gat gca gag cgt acc ttg ggt gee atg 307 
Val Val Ala Ser Val Asp Val Asp Ala Glu Arg Thr Leu Gly Ala Met 
55 60 65 

ttc cag att atg teg att cct tct gtt etc att ttc aaa aat ggt gca 355 
Phe Gin lie Met Ser lie Pro Ser Val Leu lie Phe Lys Asn Gly Ala 
70 75 80 85 

aaa gtc gag gaa ttt gtc ggt ctg cgc ccc aag aac gaa att gtg gaa 403 
Lys Val Glu Glu Phe Val Gly Leu Arg Pro Lys Asn Glu lie Val Glu 
90 95 100 

aaa eta gag aag cac etc tagctggtat tettactgea gtc 444 
Lys Leu Glu Lys His Leu 
105 



<210> 548 
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<211> 107 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 548 

Met Ser Asn Val Val Ala Val Thr Glu Gin Thr Phe Lys Ser Thr Val 
15 10 15 

lie Asp Ser Asp Lys Pro Val lie Val Asp Phe Trp Ala Glu Trp Cys 
20 25 30 

Gly Pro Cys Lys Lys Leu Ser Pro lie lie Glu Glu lie Ala Gly Glu 
35 40 45 

Tyr Gly Asp Lys Ala Val Val Ala Ser Val Asp Val Asp Ala Glu Arg 
50 55 60 

Thr Leu Gly Ala Met Phe Gin lie Met Ser lie Pro Ser Val Leu lie 
65 70 75 80 

Phe Lys Asn Gly Ala Lys Val Glu Glu Phe Val Gly Leu Arg Pro Lys 
85 90 95 

Asn Glu lie Val Glu Lys Leu Glu Lys His Leu 
100 105 



<210> 549 
<211> 1074 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1051) 

<223> RXA01432 

<400> 549 

agtttttcaa agtgtctgac gttgaaaacg gtgagttcac aactagggtg aatggtgcac 60 

gtgatgctgc acttttacgt ttactacttt gagggaaaca atg tct gaa gaa caa 115 

Met Ser Glu Glu Gin 

1 5 

tct gcc gta gca cca aag att cat gat gtc gcc ate ate ggc tec ggt 163 

Ser Ala Val Ala Pro Lys lie His Asp Val Ala lie lie Gly Ser Gly 

10 15 20 

cca get ggc tat ace gca gca gta tat gca gcc cgc get gac etc aac 211 
Pro Ala Gly Tyr Thr Ala Ala Val Tyr Ala Ala Arg Ala Asp Leu Asn 
25 30 35 

ccc ate atg ttc gag ggc tat gaa tac ggt gga tct ttg atg acc act 259 
Pro lie Met Phe Glu Gly Tyr Glu Tyr Gly Gly Ser Leu Met Thr Thr 
40 45 50 

act gac gtg gaa aac ttc cca ggc ttt gaa aag gga ate ctg ggc cca 307 
Thr Asp Val Glu Asn Phe Pro Gly Phe Glu Lys Gly lie Leu Gly Pro 
55 60 65 



gag etc atg gaa aac atg cgc get cag gcc gag cgt ttc ggc acc gac 



355 
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Glu Leu Met Glu Asn Met Arg Ala Gin Ala Glu Arg Phe Gly Thr Asp 
70 75 80 85 

atg cac atg gag ctt gtc gac cgc gtt gat etc acc ggc gac ate aag 403 
Met His Met Glu Leu Val Asp Arg Val Asp Leu Thr Gly Asp lie Lys 
90 95 100 

aag ctg tgg gtc ggc gac gat gag tac cac gcg cgt get gtc ate ttg 451 
Lys Leu Trp Val Gly Asp Asp Glu Tyr His Ala Arg Ala Val lie Leu 
105 110 115 

tec atg ggt tct gca cct cgc tac ttg ggt gtg aag ggc gag cag gaa 499 
Ser Met Gly Ser Ala Pro Arg Tyr Leu Gly Val Lys Gly Glu Gin Glu 
120 125 130 

ctg etc ggc cgc ggc gtt tct gca tgt gca acc tgc gat ggt ttc ttc 547 
Leu Leu Gly Arg Gly Val Ser Ala Cys Ala Thr Cys Asp Gly Phe Phe 
135 140 145 

ttc cgc gat cag gac ate gee gtg ate ggt ggt ggc gac tec gcg atg 595 
Phe Arg Asp Gin Asp lie Ala Val lie Gly Gly Gly Asp Ser Ala Met 
150 155 160 165 

gag gaa gca acc ttc etc acc aag ttc get cgc agt gtc acc ate gtg 643 
Glu Glu Ala Thr Phe Leu Thr Lys Phe Ala Arg Ser Val Thr lie Val 
170 175 180 

cac cgc cgc gaa gag ttc cgc gee age gec ate atg ctg gag cgt get 691 
His Arg Arg Glu Glu Phe Arg Ala Ser Ala lie Met Leu Glu Arg Ala 
185 190 195 

cag aag aac gag aag att cgc ttc gtc acc aac aag act gtc gaa gag 739 
Gin Lys Asn Glu Lys lie Arg Phe Val Thr Asn Lys Thr Val Glu Glu 
200 205 210 

gtc ate gag gca gac ggc aag gtc age ggt ctg aag etc aac gac acc 787 
Val lie Glu Ala Asp Gly Lys Val Ser Gly Leu Lys Leu Asn Asp Thr 
215 220 225 

gtc act ggt gaa gat tec gtc ttg gat gtc acc gee atg ttc gtt gec 835 
Val Thr Gly Glu Asp Ser Val Leu Asp Val Thr Ala Met Phe Val Ala 
230 235 240 245 

ate ggc cat gat cca cgc tct gaa ate etc gca ggt cag gtc gag gtt 883 
lie Gly His Asp Pro Arg Ser Glu lie Leu Ala Gly Gin Val Glu Val 
250 255 260 

gat cct tec aac tac gtt ttg gtt cag gag cct tec acc cgc acc aac 931 
Asp Pro Ser Asn Tyr Val Leu Val Gin Glu Pro Ser Thr Arg Thr Asn 
265 270 275 

ctt gat ggt gtt ttc get get ggc gac ctg gtg gac age cac tac cag 979 
Leu Asp Gly Val Phe Ala Ala Gly Asp Leu Val Asp Ser His Tyr Gin 
280 285 290 

cag gee ate acc gca get ggt tec ggt tgc cgc gca gcg ate gat gca 1027 
Gin Ala lie Thr Ala Ala Gly Ser Gly Cys Arg Ala Ala lie Asp Ala 
295 300 305 



gag cat tac eta get tct ctg gee taattcacag ttagccttaa acc 
Glu His Tyr Leu Ala Ser Leu Ala 



1074 
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310 



315 



<210> 550 
<211> 317 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 550 

Met Ser Glu Glu Gin Ser Ala Val Ala Pro Lys lie His Asp Val Ala 
1 5 10 15 

He He Gly Ser Gly Pro Ala Gly Tyr Thr Ala Ala Val Tyr Ala Ala 
20 25 30 

Arg Ala Asp Leu Asn Pro He Met Phe Glu Gly Tyr Glu Tyr Gly Gly 
35 40 45 

Ser Leu Met Thr Thr Thr Asp Val Glu Asn Phe Pro Gly Phe Glu Lys 
50 55 60 

Gly He Leu Gly Pro Glu Leu Met Glu Asn Met Arg Ala Gin Ala Glu 
65 70 75 80 

Arg Phe Gly Thr Asp Met His Met Glu Leu Val Asp Arg Val Asp Leu 
85 90 95 

Thr Gly Asp He Lys Lys Leu Trp Val Gly Asp Asp Glu Tyr His Ala 
100 105 110 

Arg Ala Val He Leu Ser Met Gly Ser Ala Pro Arg Tyr Leu Gly Val 
115 120 125 

Lys Gly Glu Gin Glu Leu Leu Gly Arg Gly Val Ser Ala Cys Ala Thr 
130 135 140 

Cys Asp Gly Phe Phe Phe Arg Asp Gin Asp He Ala Val He Gly Gly 
145 150 155 160 

Gly Asp Ser Ala Met Glu Glu Ala Thr Phe Leu Thr Lys Phe Ala Arg 
165 170 175 

Ser Val Thr He Val His Arg Arg Glu Glu Phe Arg Ala Ser Ala He 
180 185 190 

Met Leu Glu Arg Ala Gin Lys Asn Glu Lys He Arg Phe Val Thr Asn 
195 200 205 

Lys Thr Val Glu Glu Val He Glu Ala Asp Gly Lys Val Ser Gly Leu 
210 215 220 

Lys Leu Asn Asp Thr Val Thr Gly Glu Asp Ser Val Leu Asp Val Thr 
225 230 235 240 

Ala Met Phe Val Ala He Gly His Asp Pro Arg Ser Glu He Leu Ala 
245 250 255 

Gly Gin Val Glu Val Asp Pro Ser Asn Tyr Val Leu Val Gin Glu Pro 
260 265 270 

Ser Thr Arg Thr Asn Leu Asp Gly Val Phe Ala Ala Gly Asp Leu Val 
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275 280 285 

Asp Ser His Tyr Gin Gin Ala He Thr Ala Ala Gly Ser Gly Cys Arg 
290 295 300 

Ala Ala He Asp Ala Glu His Tyr Leu Ala Ser Leu Ala 
305 310 315 



<210> 551 
<211> 495 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (472) 

<223> RXN00937 



<400> 551 

agctgccggt caatgaagaa aatccttggc cgggaataac tacagtccgc tgaaagttgg 60 

tctatatata gaccttacaa atcttgaacg gagattctta atg gca acc ate gat 115 

Met Ala Thr He Asp 
1 5 

gta acc gaa gaa aca ttt gag age aca gtt acc ggc gac gga att gtc 163 
Val Thr Glu Glu Thr Phe Glu Ser Thr Val Thr Gly Asp Gly He Val 
10 15 20 

etc gta gac gca tgg gca tec tgg tgc gga cct tgc cgc cag ttc gee 211 
Leu Val Asp Ala Trp Ala Ser Trp Cys Gly Pro Cys Arg Gin Phe Ala 
25 30 35 

cca acc tac gag aag gtt tec gaa acc cac acc gac gca acc ttc gec 259 
Pro Thr Tyr Glu Lys Val Ser Glu Thr His Thr Asp Ala Thr Phe Ala 
40 45 50 

aag ctt gat acc gaa gca aac cag ggc ctg get gca gca ctg cag ate 307 
Lys Leu Asp Thr Glu Ala Asn Gin Gly Leu Ala Ala Ala Leu Gin He 
55 60 65 

cag tec ate cca act ctg atg gtt ttc cgc gac ggc ate atg gtc tac 355 
Gin Ser He Pro Thr Leu Met Val Phe Arg Asp Gly He Met Val Tyr 
70 75 80 85 

cgc gaa gec ggc acc atg cca get cct gca ctg gat gat ctg gtc aac 403 
Arg Glu Ala Gly Thr Met Pro Ala Pro Ala Leu Asp Asp Leu Val Asn 
90 95 100 

cag gtt aag gca etc gac atg gat gac gtt cgt cgc cag gtc gca gag 451 
Gin Val Lys Ala Leu Asp Met Asp Asp Val Arg Arg Gin Val Ala Glu 
105 HO 115 

cag cag ggt tct gca gag gca taagcttcca attgtgtttt ggt 4 95 

Gin Gin Gly Ser Ala Glu Ala 
120 



<210> 552 
<211> 124 
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<212> PRT 
<213> Corynebacterium glutamicum 

<400> 552 

Met Ala Thr lie Asp Val Thr Glu Glu Thr Phe Glu Ser Thr Val Thr 
15 10 15 

Gly Asp Gly lie Val Leu Val Asp Ala Trp Ala Ser Trp Cys Gly Pro 
20 25 30 

Cys Arg Gin Phe Ala Pro Thr Tyr Glu Lys Val Ser Glu Thr His Thr 
35 40 45 

Asp Ala Thr Phe Ala Lys Leu Asp Thr Glu Ala Asn Gin Gly Leu Ala 
50 55 60 

Ala Ala Leu Gin lie Gin Ser lie Pro Thr Leu Met Val Phe Arg Asp 
65 70 75 80 

Gly lie Met Val Tyr Arg Glu Ala Gly Thr Met Pro Ala Pro Ala Leu 
85 90 95 

Asp Asp Leu Val Asn Gin Val Lys Ala Leu Asp Met Asp Asp Val Arg 
100 105 110 

Arg Gin Val Ala Glu Gin Gin Gly Ser Ala Glu Ala 
115 120 



<210> 553 

<211> 146 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (123) 

<223> FRXA00937 

<400> 553 

gtc tac cgc gaa gcc ggc acc atg cca get cct gca ctg gat gat ctg 48 

Val Tyr Arg Glu Ala Gly Thr Met Pro Ala Pro Ala Leu Asp Asp Leu 

15 10 15 

gtc aac cag gtt aag gca etc gac atg gat gac gtt cgt cgc cag gtc 96 
Val Asn Gin Val Lys Ala Leu Asp Met Asp Asp Val Arg Arg Gin Val 
20 25 30 

gca gag cag cag ggt tct gca gag gca taagcttcca attgtgtttt 143 
Ala Glu Gin Gin Gly Ser Ala Glu Ala 
35 40 

ggt 146 

<210> 554 
<211> 41 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 554 
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Val Tyr Arg Glu Ala Gly Thr Met Pro Ala Pro Ala Leu Asp Asp Leu 
1 5 10 15 

Val Asn Gin Val Lys Ala Leu Asp Met Asp Asp Val Arg Arg Gin Val 
20 25 30 

Ala Glu Gin Gin Gly Ser Ala Glu Ala 
35 40 



<210> 555 
<211> 871 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (871) 

<223> RXA01199 

<400> 555 

ctagctaggg attagctttg tacttaaact tgttgttttt aagtggattt ccacaaagtg 60 

ttagaaaaag tcattcgaga agaaggcgtg agttttaatc gtg acg tec ccg cat 115 

Val Thr Ser Pro His 
1 5 

IT f gt ggt gct att gat ctg ggt ga ^ aaa 9 c 9 c gt gcg i 6 3 

Asn Phe Val Ser Gly Ala He Asp Leu Gly Glu Val Lys Ala Arg Ala 
10 15 20 

gat gcg cgc cag aag gec cat gag cag ggg ccg gta act cag ggc att 211 
Asp Ala Arg Gin Lys Ala His Glu Gin Gly Pro Val Thr Gin Gly He 
25 30 35 

get agt tec ctt gat gtg acc atg gag aac ctg gag aat gag gtg ctg 259 
Ala Ser Ser Leu Asp Val Thr Met Glu Asn Leu Glu Asn Glu Val Leu 
40 45 50 



307 



355 



cgt cgt tec acg cag gtt ccg gtg att gtt etc gtg ggt acc ccg cgc 
Arg Arg Ser Thr Gin Val Pro Val He Val Leu Val Gly Thr Pro Ara 
55 60 65 

age cct gat teg gag cag ttg aag teg gat ctg acc acg ctt gct gct 
Ser Pro Asp Ser Glu Gin Leu Lys Ser Asp Leu Thr Thr Leu Ala Ala 
70 75 80 85 

gaa agt ggc agg aag ttc att ttc ggt tat gtc aat gct gat acc gat 403 
Glu Ser Gly Arg Lys Phe He Phe Gly Tyr Val Asn Ala Asp Thr Asp 
90 95 100 

get gat gtg gee cag gtg ttt ggg gtg cag ggc ttg ccg teg gtg att 451 
Ala Asp Val Ala Gin Val Phe Gly Val Gin Gly Leu Pro Ser Val He 

105 no 115 

nf v tg g ? 9 ^ CgC ° Ct Ctg gCt gat ttc ca 9 99 c 39* cag cca 4 99 

Ala Val Ala Ala Gly Arg Pro Leu Ala Asp Phe Gin Gly Gly Gin Pro 
120 125 130 



547 



BGI-127CP . 705 - 



135 140 145 

gga cag ctg gaa gga ctg cca gag gag gcc aca gac ggc gaa caa gaa 595 
Gly Gin Leu Glu Gly Leu Pro Glu Glu Ala Thr Asp Gly Glu Gin Glu 
150 155 160 165 

gac get cct gtg gaa gac ccc cgc ttc gat get gcc act gat get eta 643 
Asp Ala Pro Val Glu Asp Pro Arg Phe Asp Ala Ala Thr Asp Ala Leu 
170 175 180 

aac cgt ggc get ttc gat gag gcg att gcg gtt tat gag tec att ttg 691 
Asn Arg Gly Ala Phe Asp Glu Ala lie Ala Val Tyr Glu Ser He Leu 
185 190 195 

gcg cag gag cca aac aac get gat gcg aag caa gca ccg cga tac cgc 739 
Ala Gin Glu Pro Asn Asn Ala Asp Ala Lys Gin Ala Pro Arg Tyr Arg 
200 205 210 

aaa get gtt ggg ccg get tgc cac egg tgg ate ctt egg tgg atg ttg 787 
Lys Ala Val Gly Pro Ala Cys His Arg Trp He Leu Arg Trp Met Leu 
215 220 225 

teg ctg ctg cag atg ctg ate caa caa acg ttg ate tgg cct aca caa 835 
Ser Leu Leu Gin Met Leu lie Gin Gin Thr Leu He Trp Pro Thr Gin 
230 235 240 245 

gca act gac gcg get gtt gtt gcg ggt gat cct gag 871 
Ala Thr Asp Ala Ala Val Val Ala Gly Asp Pro Glu 
250 255 



<210> 556 
<211> 257 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 556 

Val Thr Ser Pro His Asn Phe Val Ser Gly Ala He Asp Leu Gly Glu 
1 5 10 15 

Val Lys Ala Arg Ala Asp Ala Arg Gin Lys Ala His Glu Gin Gly Pro 
20 25 30 

Val Thr Gin Gly He Ala Ser Ser Leu Asp Val Thr Met Glu Asn Leu 
35 40 45 

Glu Asn Glu Val Leu Arg Arg Ser Thr Gin Val Pro Val He Val Leu 
50 55 60 

Val Gly Thr Pro Arg Ser Pro Asp Ser Glu Gin Leu Lys Ser Asp Leu 
65 70 75 80 

Thr Thr Leu Ala Ala Glu Ser Gly Arg Lys Phe He Phe Gly Tyr Val 
85 90 95 

Asn Ala Asp Thr Asp Ala Asp Val Ala Gin Val Phe Gly Val Gin Gly 
100 105 HO 

Leu Pro Ser Val He Ala Val Ala Ala Gly Arg Pro Leu Ala Asp Phe 
H5 120 125 
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Gin Gly Gly Gin Pro Ala Asp Ala Leu Lys Gin Trp Thr Asp Gin Val 
130 135 140 

Val Gin Ala Val Gly Gly Gin Leu Glu Gly Leu Pro Glu Glu Ala Thr 
145 150 155 160 

Asp Gly Glu Gin Glu Asp Ala Pro Val Glu Asp Pro Arg Phe Asp Ala 
165 170 175 

Ala Thr Asp Ala Leu Asn Arg Gly Ala Phe Asp Glu Ala He Ala Val 
180 185 190 

Tyr Glu Ser He Leu Ala Gin Glu Pro Asn Asn Ala Asp Ala Lys Gin 
195 200 205 

Ala Pro Arg Tyr Arg Lys Ala Val Gly Pro Ala Cys His Arg Trp He 
21° 215 220 

Leu Arg Trp Met Leu Ser Leu Leu Gin Met Leu He Gin Gin Thr Leu 
225 230 235 240 

He Trp Pro Thr Gin Ala Thr Asp Ala Ala Val Val Ala Gly Asp Pro 
245 250 255 

Glu 



<210> 557 
<211> 681 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (658) 

<223> RXA00824 

<400> 557 

tttggtttgg aggggccgtc agatccattt gaggcgcaaa aactcattaa aagtgatgat 60 

agggagcacc tgctgaaaat ggcaggaatg tagaaaacaa atg aca age agt gca 115 

Met Thr Ser Ser Ala 
1 5 

aag tgg tec ate gtt gga gtt gtc gec ate ctg get gtg ate gtt gcg 163 
Lys Trp Ser He Val Gly Val Val Ala He Leu Ala Val He Val Ala 
10 15 20 

tta ate ccg cag ctt gtg ggt gga gaa age gca gag gaa gcg cag ggg 211 
Leu He Pro Gin Leu Val Gly Gly Glu Ser Ala Glu Glu Ala Gin Gly 
25 30 35 

gag acg teg aca age aaa att acg acg cgt cct gac tgc gtg gee tct 259 
Glu Thr Ser Thr Ser Lys He Thr Thr Arg Pro Asp Cys Val Ala Ser 
40 45 50 

ggc gcg gcg ggt gtg gat ctg ccc tgc ttg ggc ggc gee aac ggc gtc 307 
Gly Ala Ala Gly Val Asp Leu Pro Cys Leu Gly Gly Ala Asn Gly Val 
55 60 65 
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ggc aac gag ctg gcc acc gtg gtg aat ctg tgg gcg tgg tgg tgc gaa 355 
Gly Asn Glu Leu Ala Thr Val Val Asn Leu Trp Ala Trp Trp Cys Glu 
70 75 80 85 

ccg tgc cgc gcg gag ctg ccg att ttt gat gaa ttc gcc acc acc cac 403 
Pro Cys Arg Ala Glu Leu Pro lie Phe Asp Glu Phe Ala Thr Thr His 
90 95 100 

ccc gaa etc aac gtc att ggc gtg cat gca gac caa aac gca gcc aac 451 
Pro Glu Leu Asn Val He Gly Val His Ala Asp Gin Asn Ala Ala Asn 
105 HO 115 

ggc gcc gca etc ctt gag gat ctg ggc gtg aat ctt gca age tac caa 499 
Gly Ala Ala Leu Leu Glu Asp Leu Gly Val Asn Leu Ala Ser Tyr Gin 
120 125 130 

gac gat tec aac ctg ttc gca ggc acc ctt ggg ctg ccg ggc gtc gtg 547 
Asp Asp Ser Asn Leu Phe Ala Gly Thr Leu Gly Leu Pro Gly Val Val 
135 140 145 

ccg ate acc ate gtg gtt tct cca gac ggc aat gta gtg gac acc ttc 595 
Pro He Thr He Val Val Ser Pro Asp Gly Asn Val Val Asp Thr Phe 
150 155 160 165 

ccg cag cct ttc gaa acc ate gat gac etc gaa acc get gtg gca ggg 643 
Pro Gin Pro Phe Glu Thr He Asp Asp Leu Glu Thr Ala Val Ala Gly 
170 175 180 



gcg ctg cag aat gcg taactaccct gatttacege atg 
Ala Leu Gin Asn Ala 
185 



<210> 558 
<211> 186 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 558 

Met Thr Ser Ser Ala Lys Trp Ser He Val Gly Val Val Ala He Leu 
1 5 10 15 

Ala Val lie Val Ala Leu He Pro Gin Leu Val Gly Gly Glu Ser Ala 
20 25 30 

Glu Glu Ala Gin Gly Glu Thr Ser Thr Ser Lys He Thr Thr Arg Pro 
35 40 45 

Asp Cys Val Ala Ser Gly Ala Ala Gly Val Asp Leu Pro Cys Leu Gly 
5 0 55 60 

Gly Ala Asn Gly Val Gly Asn Glu Leu Ala Thr Val Val Asn Leu Trp 
65 70 75 80 

Ala Trp Trp Cys Glu Pro Cys Arg Ala Glu Leu Pro He Phe Asp Glu 
85 90 95 

Phe Ala Thr Thr His Pro Glu Leu Asn Val He Gly Val His Ala Asp 
100 105 HO 



681 



Gin Asn Ala Ala Asn 



Gly Ala Ala Leu Leu 



Glu Asp Leu Gly Val Asn 
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115 120 

Leu Ala Ser Tyr Gin Asp Asp Ser 
130 135 

Leu Pro Gly Val Val Pro lie Thr 
145 150 

Val Val Asp Thr Phe Pro Gin Pro 
165 

Thr Ala Val Ala Gly Ala Leu Gin 
180 



-708- 




125 

Asn Leu Phe Ala Gly Thr Leu Gly 
140 

lie Val Val Ser Pro Asp Gly Asn 
155 160 

Phe Glu Thr lie Asp Asp Leu Glu 
170 175 

Asn Ala 
185 



<210> 559 
<211> 486 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (463) 

<223> RXA01841 

<400> 559 

tcggggggca ccttccagtt ccactcacca gaaggccaac cgagattatc tacgcaaagg 60 

aggaacgtgc cccgctgcgg acttctccgg cccgtcgctg atg gag gag ggt gag 115 

Met Glu Glu Gly Glu 
1 5 

gag ate age ctg tct gat ttt gaa ggc gag gtc gtc gtc etc aac get 163 
Glu lie Ser Leu Ser Asp Phe Glu Gly Glu Val Val Val Leu Asn Ala 
10 15 20 

tgg ggc cag tgg tgt gca ccg tgt egg gcg gaa gtc gat gac ctg cag 211 
Trp Gly Gin Trp Cys Ala Pro Cys Arg Ala Glu Val Asp Asp Leu Gin 
25 30 35 

ctt gtc cag gag act etc gac ccc etc ggt ggc acg gtg ctg ggc ate 259 
Leu Val Gin Glu Thr Leu Asp Pro Leu Gly Gly Thr Val Leu Gly lie 
40 45 50 

aac gtc cgt gac tac aac cag acc ate gec cag gac ttc aaa etc gac 307 
Asn Val Arg Asp Tyr Asn Gin Thr lie Ala Gin Asp Phe Lys Leu Asp 
55 60 65 

aac gcg gtg acc tat ccc teg ate tac gac ccg ccg ttt cgt ate get 355 
Asn Ala Val Thr Tyr Pro Ser lie Tyr Asp Pro Pro Phe Arg lie Ala 
70 75 80 85 ' 

gcg gee ctg ggt ggg gtg ccg acc teg gtc ate ccg acc acc att gtc 403 
Ala Ala Leu Gly Gly Val Pro Thr Ser Val lie Pro Thr Thr lie Val 
90 95 100 

ctg gac cga age cac cgc ccg gec gcg gtg ttc ctg agg gag gtc acc 451 
Leu Asp Arg Ser His Arg Pro Ala Ala Val Phe Leu Arg Glu Val Thr 
105 110 115 



gcg ttg tct ggt tagtcctggg aggtgatgag etc 



486 
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Ala Leu Ser Gly 
120 



<210> 560 
<211> 121 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 560 

Met Glu Glu Gly Glu Glu lie Ser Leu Ser Asp Phe Glu Gly Glu Val 
1 5 10 15 

Val Val Leu Asn Ala Trp Gly Gin Trp Cys Ala Pro Cys Arg Ala Glu 
20 25 30 

Val Asp Asp Leu Gin Leu Val Gin Glu Thr Leu Asp Pro Leu Gly Gly 
35 40 45 

Thr Val Leu Gly lie Asn Val Arg Asp Tyr Asn Gin Thr lie Ala Gin 
50 55 60 

Asp Phe Lys Leu Asp Asn Ala Val Thr Tyr Pro Ser lie Tyr Asp Pro 
65 70 75 80 

Pro Phe Arg lie Ala Ala Ala Leu Gly Gly Val Pro Thr Ser Val lie 
85 90 95 

Pro Thr Thr lie Val Leu Asp Arg Ser His Arg Pro Ala Ala Val Phe 
100 105 110 

Leu Arg Glu Val Thr Ala Leu Ser Gly 
115 120 

<210> 561 
<211> 1219 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (48 J . . (1196) 

<223> RXN01863 

<400> 561 

ggtatcatac cgatatgaac caaatagaaa gaaggaagtt taagacgatg aat age 56 

Met Asn Ser 
1 

gtc aaa ttg aag caa cct gtt age att tac aat gat cca tgg gaa tea 104 
Val Lys Leu Lys Gin Pro Val Ser lie Tyr Asn Asp Pro Trp Glu Ser 
5 10 15 

tat aac gat gtt aaa gaa cat ggc caa tta act tta agt aac ate gaa 152 
Tyr Asn Asp Val Lys Glu His Gly Gin Leu Thr Leu Ser Asn He Glu 
20 25 30 35 



ttt aca act aca aat ctt tgt aat atg cgt tgt age cac tgt gca gtt 
Phe Thr Thr Thr Asn Leu Cys Asn Met Arg Cys Ser His Cys Ala Val 
40 45 50 



200 
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ggt tat act tta caa act gtc gac ccc gag cct tta gat atg gac tta 248 

Gly Tyr Thr Leu Gin Thr Val Asp Pro Glu Pro Leu Asp Met Asp Leu 

55 60 65 

att tat cgt aga ctt gat gaa att cca aat ctg cga acg atg tea att 296 

lie Tyr Arg Arg Leu Asp Glu lie Pro Asn Leu Arg Thr Met Ser lie 

70 75 80 

aca ggt ggc gaa cca atg ttt tct aaa aag tct att aga aat gtt gtt 344 

Thr Gly Gly Glu Pro Met Phe Ser Lys Lys Ser lie Arg Asn Val Val 

85 90 95 



aaa cct eta tta aag tat gca cat cat cga ggt ata tat aca caa atg 
Lys Pro Leu Leu Lys Tyr Ala His His Arg Gly lie Tyr Thr Gin Met 
10 ° 105 110 115 



ttc gca aat gtt ggc ttt ggc gca atg aag aag caa cca ccg tta aaa 
Phe Ala Asn Val Gly Phe Gly Ala Met Lys Lys Gin Pro Pro Leu Lys 
150 155 160 



tea cgt tta aga aat get aac aat gta acg act aga aat gac ccg gat 
Ser Arg Leu Arg Asn Ala Asn Asn Val Thr Thr Arg Asn Asp Pro Asp 
280 285 290 



392 



aat tea aac eta aca ttg cct caa gat cgt tat tta gat att get gaa 440 

Asn Ser Asn Leu Thr Leu Pro Gin Asp Arg Tyr Leu Asp lie Ala Glu 
120 125 130 

tat ate gat gtt atg cat ate tea cat aac tgg gga aca act gat gaa 488 

Tyr lie Asp Val Met His lie Ser His Asn Trp Gly Thr Thr Asp Glu 
135 140 145 



536 



get aag tta aaa tta tat gaa caa atg att teg aat gca cgt aca tta 584 

Ala Lys Leu Lys Leu Tyr Glu Gin Met lie Ser Asn Ala Arg Thr Leu 
165 170 175 

tea gaa caa gga atg ttt gta tct gcg gaa aca atg etc aat caa agt 632 

Ser Glu Gin Gly Met Phe Val Ser Ala Glu Thr Met Leu Asn Gin Ser 

180 185 190 195 

acg eta cca cat tta cga aaa ata cat caa gaa gtc gtt cat gat atg 680 

Thr Leu Pro His Leu Arg Lys lie His Gin Glu Val Val His Asp Met 
200 205 210 

aaa tgt age aga cac gag att cac cct atg tat cca get gac ttt gca 728 

Lys Cys Ser Arg His Glu lie His Pro Met Tyr Pro Ala Asp Phe Ala 
215 220 225 

agt caa tta aat gtg tta act eta gcg gaa atg aaa aag aca att cat 776 

Ser Gin Leu Asn Val Leu Thr Leu Ala Glu Met Lys Lys Thr lie His 
230 235 240 

gat ata ttg gat ttc aga gat gaa gat att tgg atg tta ttt ggt act 824 

Asp lie Leu Asp Phe Arg Asp Glu Asp lie Trp Met Leu Phe Gly Thr 
245 250 255 

ttg cct gtg ttt cca tgc tta aag gat gat gaa gat caa aag tta eta 872 

Leu Pro Val Phe Pro Cys Leu Lys Asp Asp Glu Asp Gin Lys Leu Leu 

260 265 270 275 



920 
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ggc cgt agt cgt tta aat gtc aat gta ttt aca ggt aat gta ate gta 968 
Gly Arg Ser Arg Leu Asn Val Asn Val Phe Thr Gly Asn Val lie Val 
295 300 305 

act gat ttc gga gat gaa aca ggt aca att teg aat ata caa aaa gat 1016 
Thr Asp Phe Gly Asp Glu Thr Gly Thr He Ser Asn He Gin Lys Asp 
310 315 320 

aaa tta aca gat gta ttt gat aaa tgg tta tec tct gat ctt get aaa 1064 
Lys Leu Thr Asp Val Phe Asp Lys Trp Leu Ser Ser Asp Leu Ala Lys 
325 330 335 

tea tta aat tgt cat tgt tec gag ttt agt tgt tta gga cca aat gtt 1112 
Ser Leu Asn Cys His Cys Ser Glu Phe Ser Cys Leu Gly Pro Asn Val 
340 345 350 355 

ctt gtt aaa aat atg tac tat ccg aat atg gat ttt aaa gat aat gag 1160 
Leu Val Lys Asn Met Tyr Tyr Pro Asn Met Asp Phe Lys Asp Asn Glu 
360 365 370 

cgt cat atg cac aaa caa cca caa att ata caa ttt taaaaactct 1206 
Arg His Met His Lys Gin Pro Gin lie He Gin Phe 
375 380 

taattatgcg gag 1219 



<210> 562 
<211> 383 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 562 

Met Asn Ser Val Lys Leu Lys Gin Pro Val Ser He Tyr Asn Asp Pro 
15 10 15 

Trp Glu Ser Tyr Asn Asp Val Lys Glu His Gly Gin Leu Thr Leu Ser 
20 25 30 

Asn He Glu Phe Thr Thr Thr Asn Leu Cys Asn Met Arg Cys Ser His 
35 40 45 

Cys Ala Val Gly Tyr Thr Leu Gin Thr Val Asp Pro Glu Pro Leu Asp 
50 55 60 

Met Asp Leu He Tyr Arg Arg Leu Asp Glu He Pro Asn Leu Arg Thr 
65 70 75 80 

Met Ser He Thr Gly Gly Glu Pro Met Phe Ser Lys Lys Ser He Arg 
85 90 95 

Asn Val Val Lys Pro Leu Leu Lys Tyr Ala His His Arg Gly He Tyr 
100 105 110 

Thr Gin Met Asn Ser Asn Leu Thr Leu Pro Gin Asp Arg Tyr Leu Asp 
115 120 125 

He Ala Glu Tyr He Asp Val Met His He Ser His Asn Trp Gly Thr 
130 135 140 



Thr Asp Glu Phe Ala Asn Val Gly 



Phe Gly Ala Met Lys Lys Gin Pro 
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145 150 155 160 

Pro Leu Lys Ala Lys Leu Lys Leu Tyr Glu Gin Met lie Ser Asn Ala 
165 170 175 

Arg Thr Leu Ser Glu Gin Gly Met Phe Val Ser Ala Glu Thr Met Leu 
180 185 190 

Asn Gin Ser Thr Leu Pro His Leu Arg Lys lie His Gin Glu Val Val 
195 200 205 

His Asp Met Lys Cys Ser Arg His Glu lie His Pro Met Tyr Pro Ala 
210 215 220 

Asp Phe Ala Ser Gin Leu Asn Val Leu Thr Leu Ala Glu Met Lys Lys 
225 230 235 240 

Thr lie His Asp lie Leu Asp Phe Arg Asp Glu Asp lie Trp Met Leu 
245 250 255 

Phe Gly Thr Leu Pro Val Phe Pro Cys Leu Lys Asp Asp Glu Asp Gin 
260 265 270 

Lys Leu Leu Ser Arg Leu Arg Asn Ala Asn Asn Val Thr Thr Arg Asn 
275 280 285 

Asp Pro Asp Gly Arg Ser Arg Leu Asn Val Asn Val Phe Thr Gly Asn 
290 295 300 

Val lie Val Thr Asp Phe Gly Asp Glu Thr Gly Thr lie Ser Asn lie 
305 310 315 320 

Gin Lys Asp Lys Leu Thr Asp Val Phe Asp Lys Trp Leu Ser Ser Asp 
325 330 335 

Leu Ala Lys Ser Leu Asn Cys His Cys Ser Glu Phe Ser Cys Leu Gly 
340 345 350 

Pro Asn Val Leu Val Lys Asn Met Tyr Tyr Pro Asn Met Asp Phe Lys 
355 360 365 

Asp Asn Glu Arg His Met His Lys Gin Pro Gin lie lie Gin Phe 
370 375 380 



<210> 563 
<211> 888 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (59) . . (865) 

<223> FRXA01863 

<400> 563 

ttagaaatgt tgttaacctc tattaaagta tgcacatcat cgaggtatat atacacaaatg 61 

Met 
1 



aat tea aac eta aca ttg cct caa gat cgt tat tta gat att get gaa 109 
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Asn Ser Asn Leu Thr Leu Pro Gin Asp Arg Tyr Leu Asp lie Ala Glu 
5 10 15 

tat ate gat gtt atg cat ate tea cat aac tgg gga aca act gat gaa 157 
Tyr lie Asp Val Met His lie Ser His Asn Trp Gly Thr Thr Asp Glu 
20 25 30 

ttc gca aat gtt ggc ttt ggc gca atg aag aag caa cca ccg tta aaa 205 
Phe Ala Asn Val Gly Phe Gly Ala Met Lys Lys Gin Pro Pro Leu Lys 
35 40 45 

get aag tta aaa tta tat gaa caa atg att teg aat gca cgt aca tta 
Ala Lys Leu Lys Leu Tyr Glu Gin Met He Ser Asn Ala Arg Thr Leu 
50 55 60 65 

tea gaa caa gga atg ttt gta tct gcg gaa aca atg etc aat caa agt 
Ser Glu Gin" Gly Met Phe Val Ser Ala Glu Thr Met Leu Asn Gin Ser 
70 75 80 

acg eta cca cat tta cga aaa ata cat caa gaa gtc gtt cat gat atg 
Thr Leu Pro His Leu Arg Lys He His Gin Glu Val Val His Asp Met 
85 90 95 

aaa tgt age aga cac gag att cac cct atg tat cca get gac ttt gca 
Lys Cys Ser Arg His Glu He His Pro Met Tyr Pro Ala Asp Phe Ala 
100 105 110 

agt caa tta aat gtg tta act eta gcg gaa atg aaa aag aca att cat 
Ser Gin Leu Asn Val Leu Thr Leu Ala Glu Met Lys Lys Thr He His 
115 120 125 

gat ata ttg gat ttc aga gat gaa gat att tgg atg tta ttt ggt act 
Asp He Leu Asp Phe Arg Asp Glu Asp He Trp Met Leu Phe Gly Thr 
130 135 140 145 

ttg cct gtg ttt cca tgc tta aag gat gat gaa gat caa aag tta eta 
Leu Pro Val Phe Pro Cys Leu Lys Asp Asp Glu Asp Gin Lys Leu Leu 
150 155 160 

tea cgt tta aga aat get aac aat gta acg act aga aat gac ccg gat 
Ser Arg Leu Arg Asn Ala Asn Asn Val Thr Thr Arg Asn Asp Pro Asp 
165 170 175 

ggc cgt agt cgt tta aat gtc aat gta ttt aca ggt aat gta ate gta 
Gly Arg Ser Arg Leu Asn Val Asn Val Phe Thr Gly Asn Val He Val 
180 185 190 

act gat ttc gga gat gaa aca ggt aca att teg aat ata caa aaa gat 
Thr Asp Phe Gly Asp Glu Thr Gly Thr He Ser Asn He Gin Lys Asp 
195 200 205 

aaa tta aca gat gta ttt gat aaa tgg tta tec tct gat ctt get aaa 733 
Lys Leu Thr Asp Val Phe Asp Lys Trp Leu Ser Ser Asp Leu Ala Lys 
210 215 220 225 

tea tta aat tgt cat tgt tec gag ttt agt tgt tta gga cca aat gtt 781 
Ser Leu Asn Cys His Cys Ser Glu Phe Ser Cys Leu Gly Pro Asn Val 
230 235 240 



253 



301 



349 



397 



445 



493 



541 



589 



637 



685 



ctt gtt aaa aat atg tac tat ccg aat atg gat ttt aaa gat aat gag 
Leu Val Lys Asn Met Tyr Tyr Pro Asn Met Asp Phe Lys Asp Asn Glu 



829 
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245 250 255 

cgt cat atg cac aaa caa cca caa att ata caa ttt taaaaactct 875 
Arg His Met His Lys Gin Pro Gin lie lie Gin Phe 
260 265 

taattatgcg gag 888 



<210> 564 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 564 

Met Asn Ser Asn Leu Thr Leu Pro Gin Asp Arg Tyr Leu Asp lie Ala 
15 10 15 

Glu Tyr lie Asp Val Met His lie Ser His Asn Trp Gly Thr Thr Asp 
20 25 30 

Glu Phe Ala Asn Val Gly Phe Gly Ala Met Lys Lys Gin Pro Pro Leu 
35 40 45 

Lys Ala Lys Leu Lys Leu Tyr Glu Gin Met lie Ser Asn Ala Arg Thr 
50 55 60 

Leu Ser Glu Gin Gly Met Phe Val Ser Ala Glu Thr Met Leu Asn Gin 
65 70 75 80 

Ser Thr Leu Pro His Leu Arg Lys lie His Gin Glu Val Val His Asp 
85 90 95 

Met Lys Cys Ser Arg His Glu lie His Pro Met Tyr Pro Ala Asp Phe 
100 105 110 

Ala Ser Gin Leu Asn Val Leu Thr Leu Ala Glu Met Lys Lys Thr lie 
115 120 125 

His Asp lie Leu Asp Phe Arg Asp Glu Asp lie Trp Met Leu Phe Gly 
130 135 140 

Thr Leu Pro Val Phe Pro Cys Leu Lys Asp Asp Glu Asp Gin Lys Leu 
145 150 155 160 

Leu Ser Arg Leu Arg Asn Ala Asn Asn Val Thr Thr Arg Asn Asp Pro 
165 170 175 

Asp Gly Arg Ser Arg Leu Asn Val Asn Val Phe Thr Gly Asn Val lie 
180 185 190 

Val Thr Asp Phe Gly Asp Glu Thr Gly Thr lie Ser Asn lie Gin Lys 
195 200 205 

Asp Lys Leu Thr Asp Val Phe Asp Lys Trp Leu Ser Ser Asp Leu Ala 
210 215 220 

Lys Ser Leu Asn Cys His Cys Ser Glu Phe Ser Cys Leu Gly Pro Asn 
225 230 235 240 



Val Leu Val Lys Asn Met Tyr Tyr Pro Asn Met Asp Phe Lys Asp Asn 
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245 250 255 

Glu Arg His Met His Lys Gin Pro Gin lie lie Gin Phe 
260 265 

<210> 565 
<211> 1047 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1024) 
<223> RXA02323 

<400> 565 

ggaatcattt tcaatagagt cgacgcaagt gtacacttct taatggaaat tgttttcaat 60 

aaagtcaagt tttttgacct tcgcttttta ggagcacccc atg tea tct cat gat 115 

Met Ser Ser His Asp 
1 5 

etc gtt gac gta gtt gtc gtc ggc gec ggc get gca ggt etc gee gee 163 
Leu Val Asp Val Val Val Val Gly Ala Gly Ala Ala Gly Leu Ala Ala 
10 15 20 

get gtc gcg etc ggc cgc tea ctg cgc agt gtc ate gtc ate gac get 211 
Ala Val Ala Leu Gly Arg Ser Leu Arg Ser Val lie Val lie Asp Ala 
25 30 35 

ggt caa ccc cgt aac age tat gcg cac get get cac aat gtc etc ggc 259 
Gly Gin Pro Arg Asn Ser Tyr Ala His Ala Ala His Asn Val Leu Gly 
40 45 50 

cag gaa ggc att gcg ccc gee gag ctg ctg gaa aaa ggc cgc gee gaa 307 
Gin Glu Gly lie Ala Pro Ala Glu Leu Leu Glu Lys Gly Arg Ala Glu 
55 60 65 

gcg cgt tec tat ggc gtc acc att gcg ccc ggg cgc gta gca aaa gtt 355 
Ala Arg Ser Tyr Gly Val Thr lie Ala Pro Gly Arg Val Ala Lys Val 
70 75 80 85 

gag cgc acc ggt tec acc ttc gec ata acg ctt gac gac gec tec etc 403 
Glu Arg Thr Gly Ser Thr Phe Ala lie Thr Leu Asp Asp Ala Ser Leu 
90 95 100 

ctt cac tct egg cgc ate att ttg gec cac ggc gee gtt gac gat ctg 451 
Leu His Ser Arg Arg lie lie Leu Ala His Gly Ala Val Asp Asp Leu 
105 110 115 

cca gag gta gaa gga ctg tea gat ttt tgg gga acc aaa gtg ttg cac 499 
Pro Glu Val Glu Gly Leu Ser Asp Phe Trp Gly Thr Lys Val Leu His 
120 125 130 

tgc get tac tgc cac ggc ttt gag gec cgc gat tct gaa ate gtc gtg 547 
Cys Ala Tyr Cys His Gly Phe Glu Ala Arg Asp Ser Glu lie Val Val 
135 140 145 



gtg ggt acc teg ccc atg get gcg cac caa gcg ttg atg ttc teg cag 595 
Val Gly Thr Ser Pro Met Ala Ala His Gin Ala Leu Met Phe Ser Gin 
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150 155 160 165 

ttg tec aaa act gtc age ttg gtg ggc acg ate gac att gat gaa caa 643 

Leu Ser Lys Thr Val Ser Leu Val Gly Thr lie Asp lie Asp Glu Gin 

170 175 180 

ace age gag age eta gat agt get gga gta aaa gtg ttg ggc ace aat 691 

Thr Ser Glu Ser Leu Asp Ser Ala Gly Val Lys Val Leu Gly Thr Asn 
185 190 195 

gcg gtg cgc gta tec gee gaa ggt gat ggc ctg tct gtg gaa ctg tec 739 

Ala Val Arg Val Ser Ala Glu Gly Asp Gly Leu Ser Val Glu Leu Ser 
200 205 210 

gaa ggc gat cat tta age tgc gac aac ate gtg gtg gca tct cgt cca 787 

Glu Gly Asp His Leu Ser Cys Asp Asn lie Val Val Ala Ser Arg Pro 
215 220 225 

ctg gtg gat ggc acg ctg tac acc caa ctt ggt ggt cag atg gaa gaa 835 

Leu Val Asp Gly Thr Leu Tyr Thr Gin Leu Gly Gly Gin Met Glu Glu 
230 235 240 245 

g aac ccg atg ggc agg ttc att cca ggt acc caa acc ggg cgc act cct 883 

^ Asn Pro Met Gly Arg Phe lie Pro Gly Thr Gin Thr Gly Arg Thr Pro 

'£i 250 255 260 

J^j att gaa ggt gtg tgg get gee gga aac gcg caa get ccc atg gcg atg 931 

iy He Glu Gly Val Trp Ala Ala Gly Asn Ala Gin Ala Pro Met Ala Met 
ifi 265 270 275 

gtc tat ggt tec get get caa ggc gtg atg get gga gca gag ate aac 979 

g Val Tyr Gly Ser Ala Ala Gin Gly Val Met Ala Gly Ala Glu lie Asn 

q 280 285 290 

Zf! ttt gat ctg ate ctg gaa gat att tec gtg gca age gcg cag age 1024 

m Phe Asp Leu lie Leu Glu Asp lie Ser Val Ala Ser Ala Gin Ser 
W 295 300 305 

Q taaactgcgt gaggttgtgg cct 1047 



<210> 566 
<211> 308 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 566 

Met Ser Ser His Asp Leu Val Asp Val Val Val Val Gly Ala Gly Ala 
15 10 15 

Ala Gly Leu Ala Ala Ala Val Ala Leu Gly Arg Ser Leu Arg Ser Val 
20 25 30 

lie Val lie Asp Ala Gly Gin Pro Arg Asn Ser Tyr Ala His Ala Ala 
35 40 45 

His Asn Val Leu Gly Gin Glu Gly lie Ala Pro Ala Glu Leu Leu Glu 
50 55 60 



Lys Gly Arg Ala Glu Ala Arg Ser Tyr Gly Val Thr lie Ala Pro Gly 
65 70 75 80 
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Arg Val Ala Lys Val Glu Arg Thr Gly Ser Thr Phe Ala lie Thr Leu 
85 90 95 

Asp Asp Ala Ser Leu Leu His Ser Arg Arg lie lie Leu Ala His Gly 
100 105 110 

Ala Val Asp Asp Leu Pro Glu Val Glu Gly Leu Ser Asp Phe Trp Gly 
115 120 125 

Thr Lys Val Leu His Cys Ala Tyr Cys His Gly Phe Glu Ala Arg Asp 
130 135 140 

Ser Glu lie Val Val Val Gly Thr Ser Pro Met Ala Ala His Gin Ala 
145 150 155 160 

Leu Met Phe Ser Gin Leu Ser Lys Thr Val Ser Leu Val Gly Thr lie 
165 170 175 

Asp lie Asp Glu Gin Thr Ser Glu Ser Leu Asp Ser Ala Gly Val Lys 
180 185 190 

Val Leu Gly Thr Asn Ala Val Arg Val Ser Ala Glu Gly Asp Gly Leu 
195 200 205 

Ser Val Glu Leu Ser Glu Gly Asp His Leu Ser Cys Asp Asn lie Val 
210 215 220 

Val Ala Ser Arg Pro Leu Val Asp Gly Thr Leu Tyr Thr Gin Leu Gly 
225 230 235 240 

Gly Gin Met Glu Glu Asn Pro Met Gly Arg Phe lie Pro Gly Thr Gin 
245 250 255 

Thr Gly Arg Thr Pro lie Glu Gly Val Trp Ala Ala Gly Asn Ala Gin 
260 265 270 

Ala Pro Met Ala Met Val Tyr Gly Ser Ala Ala Gin Gly Val Met Ala 
275 280 285 

Gly Ala Glu lie Asn Phe Asp Leu lie Leu Glu Asp lie Ser Val Ala 
290 295 300 

Ser Ala Gin Ser 



305 




<210> 


567 


<211> 


354 


<212> 


DNA 


<213> 


Corynebacterium 


<220> 




<221> 


CDS 


<222> 


(101) . . (331) 


<223> 


RXA01072 


<400> 


567 



gtgtcgcctt gagcgatgca aagactttaa aaacagatct aaaaaagtaa gatgaggcat 60 
tagcgtcaac cgctaaagcc gataagggaa ggtccaaaaa atg gca ate acc gtt 115 



BGI-127CP -718- 



Met Ala lie Thr Val 
1 5 



tac acc aag cca get tgc gtc cag tgc aat gec acc aag aag gec etc 163 

Tyr Thr Lys Pro Ala Cys Val Gin Cys Asn Ala Thr Lys Lys Ala Leu 
10 15 20 

gac cgc get ggt ctt gag tat gac etc gtt gat ate age ctt gat gaa 211 

Asp Arg Ala Gly Leu Glu Tyr Asp Leu Val Asp He Ser Leu Asp Glu 



25 30 



35 



gag gca cgt gag tac gtc etc gca ctt ggc tac ctg cag gca cca gtt 259 
Glu Ala Arg Glu Tyr Val Leu Ala Leu Gly Tyr Leu Gin Ala Pro Val 
40 45 50 

gtc gtt gca gat ggc tec cac tgg tec ggt ttc cgc cca gag cgc ate 307 
Val Val Ala Asp Gly Ser His Trp Ser Gly Phe Arg Pro Glu Arg He 
55 60 65 

cgt gaa atg gca acc gca get gee taaactgeae ttcgtggcac qac 354 
Arg Glu Met Ala Thr Ala Ala Ala 
70 75 



<210> 568 
<211> 77 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 568 

Met Ala He Thr Val Tyr Thr Lys Pro Ala Cys Val Gin Cys Asn Ala 
1 5 10 



15 



Thr Lys Lys Ala Leu Asp Arg Ala Gly Leu Glu Tyr Asp Leu Val Asp 
20 25 30 

He Ser Leu Asp Glu Glu Ala Arg Glu Tyr Val Leu Ala Leu Gly Tyr 
35 40 45 

Leu Gin Ala Pro Val Val Val Ala Asp Gly Ser His Trp Ser Gly Phe 
50 55 60 

Arg Pro Glu Arg He Arg Glu Met Ala Thr Ala Ala Ala 
65 70 75 



<210> 569 
<211> 684 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (661) 

<223> RXA02436 



<400> 569 

atccactact aacttgaggt tgccaatcgt gctcatattc aactctcctt aaattggtcg 60 

cgttcttcta agaccccaca ttagtaaaag catgggacat gtg gtt ggc att teg 115 

Val Val Gly He Ser 
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ctc gat gta gtt atg atg ggc gtt atg act tct aag acc gca act gcg 
Leu Asp Val Val Met Met Gly Val Met Thr Ser Lys Thr Ala Thr Ala 



10 15 



20 



att ctg cat aca aat cgc gga gac ate acc ate gac ctg ttc ggc aac 
lie Leu H 1S Thr Asn Arg Gly Asp He Thr He Asp Leu Phe Gly Asn 



25 30 



35 



40 45 



50 



aag gac tac cag tec gca aac get cag ggc gac age gaa ggt ccg ttc 
Lys Asp Tyr Gin Ser Ala Asn Ala Gin Gly Asp Ser Glu Gly Pro Phe 
55 60 65 



85 



ggt gaa gac cca acc ggc acc ggc cgt ggc ggc cct ggc tac acc ttc 
Gly Glu Asp Pro Thr Gly Thr Gly Arg Gly Gly Pro Gly Tyr Thr Phe 
90 95 100 



tct gta gag ate acc gcg taacagccac ctctacgtac act 
Ser Val Glu He Thr Ala 
185 



<210> 570 
<211> 187 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 570 



Val Val Gly He Ser Leu Asp Val Val Met Met Gly Val Met Thr Ser 
1 5 10 15 

Lys Thr Ala Thr Ala He Leu His Thr Asn Arg Gly Asp He Thr He 



163 



211 



cac get cca gag acc gtc get aac ttc gtt ggc ctg gca cag ggc acc 259 
His Ala Pro Glu Thr Val Ala Asn Phe Val Gly Leu Ala Gin Gly Thr 



307 



tac aac gga tct gtc ttc cac cgc gtc ate gac ggt ttc atg ate cag 355 
Tyr Asn Gly Ser Val Phe His Arg Val He Asp Gly Phe Met He Gin 
70 75 80 



403 



get gat gaa ttc cac cca gag ctg cgc ttc gac cgc gca tac ctg ctg 451 
Ala Asp Glu Phe His Pro Glu Leu Arg Phe Asp Arg Ala Tyr Leu Leu 
105 HO 115 

gca atg gca aat gcg ggc cca ggc acc aac ggt tec cag ttc ttc ate 499 
Ala Met Ala Asn Ala Gly Pro Gly Thr Asn Gly Ser Gin Phe Phe He 
120 125 130 

act gtg acc cca acc cct cac ctg aac aac get cac acc ate ttc gqt 547 
Thr Val Thr Pro Thr Pro His Leu Asn Asn Ala His Thr lie Phe Gly 
I 35 140 145 

n^ 9 ^ ga ° gCt gag tCt ° ag aag gtt gtg <? at 9 ca att ^a ace 595 

Glu Val Thr Asp Ala Glu Ser Gin Lys Val Val Asp Ala He Ala Thr 

150 155 160 i 6 5 

acc gca acc gat cgt tac gac cgc cca get gac gca gtt gtc ate gag 643 
Thr Ala Thr Asp Arg Tyr Asp Arg Pro Ala Asp Ala Val Val He Glu 
170 175 180 



684 
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20 25 



30 



Asp Leu Phe Gly Asn His Ala Pro Glu Thr Val Ala Asn Phe Val Gly 
35 40 45 

Leu Ala Gin Gly Thr Lys Asp Tyr Gin Ser Ala Asn Ala Gin Gly Asp 
50 55 60 

Ser Glu Gly Pro Phe Tyr Asn Gly Ser Val Phe His Arg Val He Asp 
65 7 0 75 80 

Gly Phe Met He Gin Gly Glu Asp Pro Thr Gly Thr Gly Arg Gly Gly 
85 90 95 

Pro Gly Tyr Thr Phe Ala Asp Glu Phe His Pro Glu Leu Arg Phe Asp 
100 105 HO 

Arg Ala Tyr Leu Leu Ala Met Ala Asn Ala Gly Pro Gly Thr Asn Gly 
115 120 125 

Ser Gin Phe Phe He Thr Val Thr Pro Thr Pro His Leu Asn Asn Ala 
130 135 14Q 

His Thr He Phe Gly Glu Val Thr Asp Ala Glu Ser Gin Lys Val Val 
145 150 155 leo 

Asp Ala He Ala Thr Thr Ala Thr Asp Arg Tyr Asp Arg Pro Ala Asp 
165 170 175 

Ala Val Val He Glu Ser Val Glu He Thr Ala 
180 185 



<210> 571 
<211> 900 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (877) 

<223> RXN01837 

<400> 571 

cccccatcat tccctcaagg tgtgaagata cggttaggat agaaaagaat ttttttgacg 60 

ttggacattc tcaaaatcaa gtagcaaggg atcaaactct gtg agt act aat aag 115 

Val Ser Thr Asn Lys 
1 5 

gaa cga cgc caa cag gcg ctt tec cag ctg gag aaa gaa ate aaa age 163 
Glu Arg Arg Gin Gin Ala Leu Ser Gin Leu Glu Lys Glu lie Lys Ser 
10 15 20 

egg gac cgc aaa gaa aag acc aag cca eta acc gtg gtc ttt get tec 211 
Arg Asp Arg Lys Glu Lys Thr Lys Pro Leu Thr Val Val Phe Ala Ser 
25 30 35 

ctg get gtc ate ctg gtt gtc gtt ggc ggt ate tgg tac gca get acc 259 
Leu Ala Val He Leu Val Val Val Gly Gly He Trp Tyr Ala Ala Thr 
40 45 50 
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cgc age acc gaa gac gaa gtc ate acc get gat gaa aca tec acc ace 307 
Arg Ser Thr Glu Asp Glu Val lie Thr Ala Asp Glu Thr Ser Thr Thr 
55 60 65 

gca gag acc cct gac tac cag cca ctg gcg ctg acc cgc acc acc gcg 355 
Ala Glu Thr Pro Asp Tyr Gin Pro Leu Ala Leu Thr Arg Thr Thr Ala 
70 7 5 so 85 

etc ggc gac tec gtg acc tgt gag tac cca gat get ggc gag get tec 403 
Leu Gly Asp Ser Val Thr Cys Glu Tyr Pro Asp Ala Gly Glu Ala Ser 
90 95 100 

aag gat gtc tec aag cct get act gaa aac gtg cca gca acc ggc acc 451 
Lys Asp Val Ser Lys Pro Ala Thr Glu Asn Val Pro Ala Thr Gly Thr 
105 HO H5 



gtg acc gtc aac ctg acc acc gee cag ggc aac ate ggc atg gaa ctt 
Val Thr Val Asn Leu Thr Thr Ala Gin Gly Asn He Gly Met Glu Leu 
120 125 



130 



499 



gat cgc tec gta tec cct tgt acc gtc aac get gtt gag cac atg get 547 
Asp Arg Ser Val Ser Pro Cys Thr Val Asn Ala Val Glu His Met Ala 
135 140 145 

tec gag ggc tac tac aac gat act gtc tgc cac cgc ate acc acc tct 595 
Ser Glu Gly Tyr Tyr Asn Asp Thr Val Cys His Arg He Thr Thr Ser 
150 155 160 165 

ggc att tac gtt etc cag tgc ggc gat cca age age acc ggc gca ggc 643 
Gly He Tyr Val Leu Gin Cys Gly Asp Pro Ser Ser Thr Gly Ala Gly 
170 175 180 

ggc cca ggg ttc age ttc gee aac gaa tac cca acc gac gaa gca act 691 
Gly Pro Gly Phe Ser Phe Ala Asn Glu Tyr Pro Thr Asp Glu Ala Thr 
185 190 195 

gac eta acc acc cca gtc ate tac gag cgc ggc acc ate gee atg gee 739 
Asp Leu Thr Thr Pro Val He Tyr Glu Arg Gly Thr He Ala Met Ala 
200 205 210 

aac get ggc get gac acc aac ggg etc cca gtt ctt cct caa eta cga 787 
Asn Ala Gly Ala Asp Thr Asn Gly Leu Pro Val Leu Pro Gin Leu Arg 
215 220 225 

gga ttc ccc act ggc acc gaa eta cac eta ctt egg cca gat cac cga 835 
Gly Phe Pro Thr Gly Thr Glu Leu His Leu Leu Arg Pro Asp His Arq 
230 235 240 245 

aga agg cct tgc aac cct cga cgc cat cgc aga agt tgg cac 877 
Arg Arg Pro Cys Asn Pro Arg Arg His Arg Arg Ser Trp His 
250 255 



tgaaggtgga accggcgacg gag 



900 



<210> 572 
<211> 259 
<212> PRT 

<213> Corynebacterium glutamicum 



BGI-127CP 



<400> 572 
Val Ser Thr Asn 
1 

Lys Glu lie Lys 
20 

Val Val Phe Ala 
35 

Trp Tyr Ala Ala 
50 

Glu Thr Ser Thr 
65 

Thr Arg Thr Thr 



Ala Gly Glu Ala 
100 

Pro Ala Thr Gly 
115 

He Gly Met Glu 
130 

Val Glu His Met 
145 

Arg He Thr Thr 



Ser Thr Gly Ala 
180 

Thr Asp Glu Ala 
195 

Thr He Ala Met 
210 

Leu Pro Gin Leu 
225 

Arg Pro Asp His 



Ser Trp His 




Lys Glu Arg Arg 
5 

Ser Arg Asp Arg 



Ser Leu Ala Val 
40 

Thr Arg Ser Thr 
55 

Thr Ala Glu Thr 
70 

Ala Leu Gly Asp 
85 

Ser Lys Asp Val 



Thr Val Thr Val 
120 

Leu Asp Arg Ser 
135 

Ala Ser Glu Gly 
150 

Ser Gly He Tyr 
165 

Gly Gly Pro Gly 



Thr Asp Leu Thr 
200 

Ala Asn Ala Gly 
215 

Arg Gly Phe Pro 
230 

Arg Arg Arg Pro 
245 



-722 - 



Gln Gin Ala Leu 
10 

Lys Glu Lys Thr 
25 

He Leu Val Val 



Glu Asp Glu Val 
60 

Pro Asp Tyr Gin 
75 

Ser Val Thr Cys 
90 

Ser Lys Pro Ala 
105 

Asn Leu Thr Thr 



Val Ser Pro Cys 
140 

Tyr Tyr Asn Asp 
155 

Val Leu Gin Cys 
170 

Phe Ser Phe Ala 
185 

Thr Pro Val He 



Ala Asp Thr Asn 
220 

Thr Gly Thr Glu 
235 

Cys Asn Pro Arg 
250 




Ser Gin Leu Glu 
15 

Lys Pro Leu Thr 
30 

Val Gly Gly He 
45 

He Thr Ala Asp 



Pro Leu Ala Leu 
80 

Glu Tyr Pro Asp 
95 

Thr Glu Asn Val 
110 

Ala Gin Gly Asn 
125 

Thr Val Asn Ala 



Thr Val Cys His 
160 

Gly Asp Pro Ser 
175 

Asn Glu Tyr Pro 
190 

Tyr Glu Arg Gly 
205 

Gly Leu Pro Val 



Leu His Leu Leu 
240 

Arg His Arg Arg 
255 



<210> 573 
<211> 416 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (393) 



BGI-I27CP 
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<400> 573 

teg gag ggc tac tac aac gat act gtc tgc cac cgc ate ace ace tct 
Ser Glu Gly Tyr Tyr Asn Asp Thr Val Cys His Arg lie Thr Thr Ser 
1 5 10 15 



48 



ggc att tac gtt etc cag tgc ggc gat cca age age ace ggc gca ggc 96 
Gly He Tyr Val Leu Gin Cys Gly Asp Pro Ser Ser Thr Gly Ala Gly 
20 25 30 

ggc cca ggg ttc age ttc gee aac gaa tac cca ace gac gaa gca act 144 
Gly Pro Gly Phe Ser Phe Ala Asn Glu Tyr Pro Thr Asp Glu Ala Thr 
35 40 45 

gac eta acc acc cca gtc ate tac gag cgc ggc ace ate gee atg gee 192 
Asp Leu Thr Thr Pro Val He Tyr Glu Arg Gly Thr He Ala Met Ala 
50 55 60 

aac get ggc get gac acc aac ggc tec cag ttc ttc etc aac tac gag 240 
Asn Ala Gly Ala Asp Thr Asn Gly Ser Gin Phe Phe Leu Asn Tyr Glu 
65 ™ 75 80 

gat tec cca ctg gca ccg aac tac acc tac ttc ggc cag ate acc gaa 288 
Asp Ser Pro Leu Ala Pro Asn Tyr Thr Tyr Phe Gly Gin He Thr Glu 
85 90 95 

gaa ggc ctt gca acc etc gac gee ate gca gaa gtt ggc act gaa ggt 336 
Glu Gly Leu Ala Thr Leu Asp Ala lie Ala Glu Val Gly Thr Glu Gly 
100 105 HO 

gga acc ggc gac gga gca cca gcg caa gag gtt cgc att gaa tec gca 384 
Gly Thr Gly Asp Gly Ala Pro Ala Gin Glu Val Arg He Glu Ser Ala 
115 120 125 



get gtt gcg taagttctaa gcccctcttc ttt 
Ala Val Ala 
130 



<210> 574 
<211> 131 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 574 



Ser Glu Gly Tyr Tyr Asn Asp Thr Val Cys His Arg He Thr Thr Ser 
15 10 15 

Gly He Tyr Val Leu Gin Cys Gly Asp Pro Ser Ser Thr Gly Ala Glv 
20 25 30 

Gly Pro Gly Phe Ser Phe Ala Asn Glu Tyr Pro Thr Asp Glu Ala Thr 
35 40 45 

Asp Leu Thr Thr Pro Val He Tyr Glu Arg Gly Thr He Ala Met Ala 
50 55 60 

Asn Ala Gly Ala Asp Thr Asn Gly Ser Gin Phe Phe Leu Asn Tyr Glu 
65 7 0 75 80 



416 
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Asp Ser Pro Leu Ala Pro Asn Tyr 
85 

Glu Gly Leu Ala Thr Leu Asp Ala 
100 

Gly Thr Gly Asp Gly Ala Pro Ala 
115 120 

Ala Val Ala 
130 



- 724- 




Thr Tyr Phe Gly Gin lie Thr Glu 
90 95 

He Ala Glu Val Gly Thr Glu Gly 
105 no 

Gin Glu Val Arg He Glu Ser Ala 
125 



<210> 575 
<211> 2127 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2104) 
<223> RXS01277 

<400> 575 

tactactcgg ttcacgttta cgtcggctga tccaattgga ggcgccctcg gaagccgcct 60 

taaaaaacct gccggtcaaa agatcactaa cctgaacttc atg act gat tac acg 115 

Met Thr Asp Tyr Thr 
1 5 

ttc etc gaa gac att gac acc ccg gaa gcg etc gcg tgg gcg gaa aaa 163 
Phe Leu Glu Asp He Asp Thr Pro Glu Ala Leu Ala Trp Ala Glu Lys 
10 15 20 

tgg teg ggg gaa age gtc gaa aag eta aaa age cca gee aag gac qcc 211 
Trp Ser Gly Glu Ser Val Glu Lys Leu Lys Ser Pro Ala Lys Asp Ala 
25 30 35 



ctg gaa gee agg ctg ctg get gcg ttg gac acc gat gat cgc att gec 

Leu Glu Ala Arg Leu Leu Ala Ala Leu Asp Thr Asp Asp Arg He Ala 

40 45 50 

tac gtg age egg cgc ggt gag aag ctg tac aac ttt tgg egg gac gcg 

Tyr Val Ser Arg Arg Gly Glu Lys Leu Tyr Asn Phe Trp Arg Asp Ala 

5 5 60 65 



90 95 



100 



259 



307 



cag cat ccg cgt gga gtg tgg cgc acg acc acg ttg gag teg tat gaa 355 

Gin His Pro Arg Gly Val Trp Arg Thr Thr Thr Leu Glu Ser Tyr Glu 

70 7 5 80 85 

agt gac cag ccg gag tgg gac gtg etc att gat gtg gat gcg ttg gcg 

Ser Asp Gin Pro Glu Trp Asp Val Leu He Asp Val Asp Ala Leu Ala 



403 



gag gat gag ggc gaa aac tgg gta tgg aag ggc gcg gtt gtg cgc teg 451 
Glu Asp Glu Gly Glu Asn Trp Val Trp Lys Gly Ala Val Val Arg Ser 
105 HO 115 

ccg gag ttt gat egg gcg ttg gtg aag ttc teg egg ggc ggg get gat 499 
Pro Glu Phe Asp Arg Ala Leu Val Lys Phe Ser Arg Gly Gly Ala Asp 
120 125 130 
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lil v ? ?i agg ? ag tfct gat ctg gcc acg gct gct ttc gtg g at s 47 

Ala Thr Val lie Arg Glu Phe Asp Leu Ala Thr Ala Ala Phe Val Asp 
135 140 145 

gat teg ccg ttt gaa ttg aag gag gcg aag tec gat gtc acg tgg gtt 595 
Asp Ser Pro Phe Glu Leu Lys Glu Ala Lys Ser Asp Val Thr Trp Val 
150 155 160 ^ i 6 5 

gat ctg gat acg ttg ctg gtg ggc acg gat acc ggc gag ggg tea ctg 643 
Asp Leu Asp Thr Leu Leu Val Gly Thr Asp Thr Gly Glu Gly Ser Leu 
170 175 180 

Th? IT ?? g ° Cg gCg ° gg gtg CtC acg ^ aa 9 c 9t ggg act 691 

Thr Asp Ser Gly Tyr Pro Ala Arg Val Leu Thr Trp Lys Arg Gly Thr 

185 190 195 

p^ g T ctt gag " g g = g gag tfc g ttc ttfc g*g ggg t cg cgt cag gat gtg 739 

Pro Leu Glu Gin Ala Glu Leu Phe Phe Glu Gly Ser Arg Gin Asp Val 
200 205 210 

til rT » at ?? g ^ gg cgg gat tca aca cct ggt fctt g a g c gg ac g tfct 787 

Ala Thr His Ala Trp Ar g Asp Ser Thr Pro Gly Phe Glu Arg Thr Phe 
215 220 225 

gtg tea agg tcg ttg gat ttc tat aat tcg gag acg tcg ctg gaa acc 835 
Val Ser Arg Ser Leu Asp Phe Tyr Asn Ser Glu Thr Ser Leu Glu Thr 
230 235 240 245 

gag ggt ggc ctg gtc aag ctt gat gtg ccg acc gat tgc gat gtc att 883 
Glu Gly Gly Leu Val Lys Leu Asp Val Pro Thr Asp Cys Asp Val He 
250 255 260 

gtg aag aag cag tgg att ttt gtg agt cct cgg acg gat ttc gct ggg 931 
Val Lys Lys Gin Trp lie Phe Val Ser Pro Arg Thr Asp Phe Ala Gly 
265 270 275 

att cca gca ggt ggc tt g gga g tg ctg ctg tta aag gag ttc ctt gag 979 
He Pro Ala Gly Gly Leu Gly Val Leu Leu Leu Lys Glu Phe Leu Glu 
280 285 290 

ggc ggg cge gat ttt cag cct gtg ttt acg cct act gag teg acg tcg 1027 
Gly Gly Arg Asp Phe Gin Pro Val Phe Thr Pro Thr Glu Ser Thr Ser 
295 300 305 

ctg cag gga ttg gcc acg aca aag aat ttc ctg g tt tta acg etc ctt 1075 
Leu Gin Gly Leu Ala Thr Thr Lys Asn Phe Leu Val Leu Thr Leu Leu 
310 315 320 325 

aat aat gtc tec aca gaa ate gtc aca gtg ccg etc aat gat ccg aca 1123 
Asn Asn Val Ser Thr Glu He Val Thr Val Pro Leu Asn Asp Pro Thr 
330 335 34Q 

th? r ag u at ^ aa cac att gac ctc cca gag cat g tc acc g=g cat gtg 1171 

Thr Glu His Glu His He Asp Leu Pro Glu His Val Thr Ala His Val 
345 350 355 

gtt get acc tec ccg ttg gat ggc gat gaa att tgg gtg cag gca gcg 1219 
Val Ala Thr Ser Pro Leu Asp Gly Asp Glu He Trp Val Gin Ala Ala 
360 365 370 



BGI-127CP ^ . 726 . 

c 9t lt° ^ C 533 gCg ° Ca 3Cg ttg Ctg cgt gag ctg cct ggt gcg 1267 

Ser Phe Thr Glu Ala Pro Thr Leu Leu Arg Ala Glu Leu Pro Gly Ala 
375 380 



385 



ctt gag get gtg aag aag gcg ccg ttg cag ttt gaa aat get ggt cag 1315 

Leu Glu Ala Val Lys Lys Ala Pro Leu Gin Phe Glu Asn Ala Gly Gin 
390 395 400 405 

r? 9 ?f * gt ^f g cat tgg gca acc tcg gcg gat g g a ac g aa g at t c Cg i 3 63 

Glu Thr Ar g Gin His Trp Ala Thr Ser Ala Asp Gly Thr Lys He Pro 
410 415 



420 



tac ttt att aca gga gcc ttc g ag gag gaa cca caa aac acc ctg qtc 
Tyr Phe He Thr Gly Ala Phe Glu Glu Glu Pro Gin Asn Thr Leu Val 



1411 



425 430 



435 



cac gcc tac ggc ggc ttc gag gtt tec ctt acc cca age cac tec ccg 1459 
His Ala Tyr Gly Gly Phe Glu Val Ser Leu Thr Pro Ser His Ser Pro 
440 445 450 

acc cgc ggc ate gca tgg ttg gaa aag ggc tac tac ttt gtg gaa gcc 1507 
Thr Arg Gly lie Ala Trp Leu Glu Lys Gly Tyr Tyr Phe Val Glu Ala 
455 460 465 

aac ctg cgt ggt ggc ggt gaa ttc ggt ccg gaa tgg cat tcg cag gca 1555 
Asn Leu Arg Gly Gly Gly Glu Phe Gly Pro Glu Trp His Ser Gin Ala 
470 47 5 480 48 5 

acc aag ctg aac cgc atg aag gtg tgg gag gat cac cgc gcg gtg etc 1603 
Thr Lys Leu Asn Arg Met Lys Val Trp Glu Asp His Arg Ala Val Leu 
490 495 500 

gcc gac ctt gtg gag cgc gg c tac gca acg ccg gag cag att gcg att 1651 
Ala Asp Leu Val Glu Arg Gly Tyr Ala Thr Pro Glu Gin He Ala He 
505 510 515 



cgt ggc gga tec aac ggt ggt ttg ctg aca agt g gc gcg tta act cag 

Arg Gly Gly Ser Asn Gly Gly Leu Leu Thr Ser Gly Ala Leu Thr Gin 
520 525 530 

tac cca gaa gca ttc ggt gcg gca gtt gtg cag gtg ccg ttg get gat 

Tyr Pro Glu Ala Phe Gly Ala Ala Val Val Gin Val Pro Leu Ala Asp 
535 540 545 



1699 



1747 



atg ttg cgc tat cac acc tgg tea gCg ggt get tcg tgg atg gcg gag 1795 
Met Leu Arg Tyr His Thr Trp Ser Ala Gly Ala Ser Trp Met Ala Glu 
550 "5 560 565 

tac ggc aac cct gac gat ccg gag gaa egg g Cg gtg att gac, cag tac 1843 
Tyr Gly Asn Pro Asp Asp Pro Glu Glu Arg Ala Val He Glu Gin Tyr 
570 575 580 

tcg ccg gtg cag gc g gtg gtg ggc gtc gag aag cga att tat cca ccc 1891 
Ser Pro Val Gin Ala Val Val Gly Val Glu Lys Arg He Tyr Pro Pro 
585 590 595 

gca ttg gtg acg acc tea acc egg gac gac cgc gtc cac ccc gcg cac 1939 
Ala Leu Val Thr Thr Ser Thr Arg Asp Asp Arg Val His Pro Ala His 
600 605 610 

gcg cgc ctt ttt get caa get ttg ctt gat gcg ggc cag gcc gtg gat 1987 
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Ala Arg Leu Phe Ala Gin Ala Leu Leu Asp Ala Gly Gin Ala Val Asp 
61 5 620 625 

tac tac gaa aac acc gag ggc ggc cat gcc ggc gcg gcg gat aac aag 2035 
Tyr Tyr Glu Asn Thr Glu Gly Gly His Ala Gly Ala Ala Asp Asn Lys 
630 635 640 645 

cag acc gcg ttt gtg gaa teg ctg ate tac acc tgg ate gag aag act 2083 
Gin Thr Ala Phe Val Glu Ser Leu He Tyr Thr Trp He Glu Lys Thr 
6 50 655 660 

ttg gat cag cag ggt age att taatacctat gattatgega agg 2127 
Leu Asp Gin Gin Gly Ser He 
665 



<210> 576 
<211> 668 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 576 

Met Thr Asp Tyr Thr Phe Leu Glu Asp He Asp Thr Pro Glu Ala Leu 
1 5 10 15 

Ala Trp Ala Glu Lys Trp Ser Gly Glu Ser Val Glu Lys Leu Lys Ser 
20 25 30 

Pro Ala Lys Asp Ala Leu Glu Ala Arg Leu Leu Ala Ala Leu Asp Thr 
35 40 45 

Asp Asp Arg He Ala Tyr Val Ser Arg Arg Gly Glu Lys Leu Tyr Asn 
50 55 60 

Phe Trp Arg Asp Ala Gin His Pro Arg Gly Val Trp Arg Thr Thr Thr 
65 70 75 80 

Leu Glu Ser Tyr Glu Ser Asp Gin Pro Glu Trp Asp Val Leu He Asp 
85 90 95 

Val Asp Ala Leu Ala Glu Asp Glu Gly Glu Asn Trp Val Trp Lys Gly 
100 105 110 

Ala Val Val Arg Ser Pro Glu Phe Asp Arg Ala Leu Val Lys Phe Ser 

120 125 

Arg Gly Gly Ala Asp Ala Thr Val He Arg Glu Phe Asp Leu Ala Thr 
130 135 140 



Ala Ala Phe Val Asp Asp Ser Pro Phe Glu Leu Lys Glu Ala Lys Ser 
145 150 155 160 

Asp Val Thr Trp Val Asp Leu Asp Thr Leu Leu Val Gly Thr Asp Thr 
165 170 175 

Gly Glu Gly Ser Leu Thr Asp Ser Gly Tyr Pro Ala Arg Val Leu Thr 
180 185 190 

Trp Lys Arg Gly Thr Pro Leu Glu Gin Ala Glu Leu Phe Phe Glu Gly 
i95 200 205 
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Ser Arg Gin Asp Val Ala Thr His Ala Trp Arg Asp Ser Thr Pro Gly 
210 215 220 

Phe Glu Arg Thr Phe Val Ser Arg Ser Leu Asp Phe Tyr Asn Ser Glu 
225 230 235 240 

Thr Ser Leu Glu Thr Glu Gly Gly Leu Val Lys Leu Asp Val Pro Thr 
245 250 255 

Asp Cys Asp Val lie Val Lys Lys Gin Trp lie Phe Val Ser Pro Arg 
260 265 270 

Thr Asp Phe Ala Gly lie Pro Ala Gly Gly Leu Gly Val Leu Leu Leu 
275 280 285 

Lys Glu Phe Leu Glu Gly Gly Arg Asp Phe Gin Pro Val Phe Thr Pro 
290 295 300 

Thr Glu Ser Thr Ser Leu Gin Gly Leu Ala Thr Thr Lys Asn Phe Leu 
305 310 315 320 

Val Leu Thr Leu Leu Asn Asn Val Ser Thr Glu lie Val Thr Val Pro 
325 330 335 

Leu Asn Asp Pro Thr Thr Glu His Glu His lie Asp Leu Pro Glu His 
340 345 350 

Val Thr Ala His Val Val Ala Thr Ser Pro Leu Asp Gly Asp Glu lie 
355 360 365 

Trp Val Gin Ala Ala Ser Phe Thr Glu Ala Pro Thr Leu Leu Arg Ala 
370 375 380 

Glu Leu Pro Gly Ala Leu Glu Ala Val Lys Lys Ala Pro Leu Gin Phe 
385 390 395 400 

Glu Asn Ala Gly Gin Glu Thr Arg Gin His Trp Ala Thr Ser Ala Asp 
405 410 415 

Gly Thr Lys lie Pro Tyr Phe lie Thr Gly Ala Phe Glu Glu Glu Pro 
420 425 430 

Gin Asn Thr Leu Val His Ala Tyr Gly Gly Phe Glu Val Ser Leu Thr 
435 440 445 

Pro Ser His Ser Pro Thr Arg Gly lie Ala Trp Leu Glu Lys Gly Tyr 
450 455 460 

Tyr Phe Val Glu Ala Asn Leu Arg Gly Gly Gly Glu Phe Gly Pro Glu 
465 470 475 480 

Trp His Ser Gin Ala Thr Lys Leu Asn Arg Met Lys Val Trp Glu Asp 
485 490 495 

His Arg Ala Val Leu Ala Asp Leu Val Glu Arg Gly Tyr Ala Thr Pro 
500 505 510 

Glu Gin lie Ala lie Arg Gly Gly Ser Asn Gly Gly Leu Leu Thr Ser 
515 520 525 



Gly Ala Leu Thr Gin Tyr Pro Glu Ala Phe Gly Ala Ala Val Val Gin 
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540 



Val Pro Leu Ala Asp Met Leu Arg Tyr His Thr Trp Ser Ala Gly Ala 
545 550 555 560 

Ser Trp Met Ala Glu Tyr Gly Asn Pro Asp Asp Pro Glu Glu Arg Ala 
565 570 575 

Val lie Glu Gin Tyr Ser Pro Val Gin Ala Val Val Gly Val Glu Lys 
580 585 590 

Arg lie Tyr Pro Pro Ala Leu Val Thr Thr Ser Thr Arg Asp Asp Arg 
595 600 605 

Val His Pro Ala His Ala Arg Leu Phe Ala Gin Ala Leu Leu Asp Ala 
610 615 620 

Gly Gin Ala Val Asp Tyr Tyr Glu Asn Thr Glu Gly Gly His Ala Gly 
625 630 635 640 

Ala Ala Asp Asn Lys Gin Thr Ala Phe Val Glu Ser Leu lie Tyr Thr 
645 650 655 

Trp lie Glu Lys Thr Leu Asp Gin Gin Gly Ser lie 
660 665 



<210> 577 

<211> 215 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (192) 

<223> FRXA02047 

<400> 577 

tgg gac gac cgc gtc cac ccc gcg cac gcg cgc ctt ttt get caa get 48 

Trp Asp Asp Arg Val His Pro Ala His Ala Arg Leu Phe Ala Gin Ala 

15 10 15 

ttg ctt gat gcg ggc cag gec gtg gat tac tac gaa aac acc gag ggc 96 
Leu Leu Asp Ala Gly Gin Ala Val Asp Tyr Tyr Glu Asn Thr Glu Gly 
20 25 30 

ggc cat gec ggc gcg gcg gat aac aag cag acc gcg ttt gtg gaa teg 144 
Gly His Ala Gly Ala Ala Asp Asn Lys Gin Thr Ala Phe Val Glu Ser 
35 40 45 

ctg ate tac acc tgg ate gaa aag act ttg gat cag cag ggt age att 192 
Leu lie Tyr Thr Trp lie Glu Lys Thr Leu Asp Gin Gin Gly Ser lie 
50 55 60 

taatacctat gattatgega agg 215 



<210> 578 
<211> 64 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 578 

Trp Asp Asp Arg Val His Pro Ala 
1 5 



Leu Leu Asp Ala Gly Gin Ala Val 
20 



Gly His Ala Gly Ala Ala Asp Asn 

35 4Q 

Leu He Tyr Thr Trp He Glu Lys 

50 55 



His Ala Arg Leu Phe Ala Gin Ala 
10 is 

Asp Tyr Tyr Glu Asn Thr Glu Gly 
25 30 

Lys Gin Thr Ala Phe Val Glu Ser 
45 

Thr Leu Asp Gin Gin Gly Ser He 
60 



<210> 579 
<211> 477 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (454) 

<223> RXA02174 

<400> 579 

cttcggccga agccacttcg tctgtcataa tgacagggat ggtttcggcc gtttttgcat 60 

gaaaccaaaa aatacgattt tcaaggagca tgtacagcac atg gaa aag cca cag 115 

Met Glu Lys Pro Gin 
1 5 

att gag eta ccg gtc ggt cca gca ccg gaa gat etc gta ate tct gac 163 
He Glu Leu Pro Val Gly Pro Ala Pro Glu Asp Leu Val He Ser Asp 
10 15 20 

ate ate gtt ggc gaa gga gca gaa gee cgc cca ggt gga gaa gtt gag 211 
He lie Val Gly Glu Gly Ala Glu Ala Arg Pro Gly Gly Glu Val Glu 
25 30 35 



gtc cac tat gtg ggc gtt gac ttt gaa acc ggc gag gag ttt gac tct 
Val His Tyr Val Gly Val Asp Phe Glu Thr Gly Glu Glu Phe Asp Ser 
40 45 50 



259 



tec tgg gat cgt gga cag acc age cag ttc cca etc aac ggc etc att 307 

Ser Trp Asp Arg Gly Gin Thr Ser Gin Phe Pro Leu Asn Gly Leu He 
55 60 65 

gca ggt tgg caa gag gga att cca ggc atg aag gtc ggc gga cgt cgt 355 

Ala Gly Trp Gin Glu Gly He Pro Gly Met Lys Val Gly Gly Arq Arq 
70 "75 80 85 

cag ctg acc att ccg cca gag get get tac ggc cct gag ggt tec ggc 403 

Gin Leu Thr He Pro Pro Glu Ala Ala Tyr Gly Pro Glu Gly Ser Gly 
90 95 100 

cac cca ctg tct ggc cgt acc ctg gtg ttc ate ate gat ttg ate age 451 

Hxs Pro Leu Ser Gly Arg Thr Leu Val Phe He He Asp Leu He Ser 
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105 no 



115 



gca taattttctt tactgcgcta aac Ann 
Ala q// 



<210> 580 
<211> 118 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 580 

Met Glu Lys Pro Gin He Glu Leu Pro Val Gly Pro Ala Pro Glu Asp 
15 10 15 

Leu Val He Ser Asp He He Val Gly Glu Gly Ala Glu Ala Arg Pro 
20 25 30 

Gly Gly Glu Val Glu Val His Tyr Val Gly Val Asp Phe Glu Thr Gly 
35 40 45 

Glu Glu Phe Asp Ser Ser Trp Asp Arg Gly Gin Thr Ser Gin Phe Pro 
50 55 60 

Leu Asn Gly Leu He Ala Gly Trp Gin Glu Gly He Pro Gly Met Lys 
65 70 75 80 

Val Gly Gly Arg Arg Gin Leu Thr He Pro Pro Glu Ala Ala Tyr Gly 
85 90 95 

Pro Glu Gly Ser Gly His Pro Leu Ser Gly Arg Thr Leu Val Phe He 
100 105 HO 

He Asp Leu He Ser Ala 
115 



<210> 581 
<211> 1470 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1447 ) 
<223> RXA00568 

<400> 581 

gtttcggacg acgcgagaaa tcgcattaat cgtcggaaac cgggcttgtt tttgtaatat 60 

ctgaaacttt ccctttcccg atcatccagg agatttactc gtg aag agt tct gtc 115 

Val Lys Ser Ser Val 
1 5 

gag aag ctg age gac acc cgt tea aag ate acc gtt gag gtt cca ttt 163 
Glu Lys Leu Ser Asp Thr Arg Ser Lys He Thr Val Glu Val Pro Phe 
10 15 20 



tct gaa ctg aag cca gag ate gac cag gca tac gec get eta gcg cag 
Ser Glu Leu Lys Pro Glu He Asp Gin Ala Tyr Ala Ala Leu Ala Gin 



211 
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25 30 35 

caa gtc cag ate cct ggt ttc cgt aag ggc aag gca ccg cgt cag ctt 
Gin Val Gin He Pro Gly Phe Arg Lys Gly Lys Ala Pro Arg Gin Leu 
40 45 50 

ate gac gca cgc ttc ggc cgt ggt gcg gtt ctg gag cag gtt gtc aac 
He Asp Ala Arg Phe Gly Arg Gly Ala Val Leu Glu Gin Val Val Asn 
55 60 65 

gac atg ctt cct aac cgc tac gca cag gca ate gaa get gag ggc ate 
Asp Met Leu Pro Asn Arg Tyr Ala Gin Ala He Glu Ala Glu Gly He 
70 7 5 80 85 

aag gca ate ggc cag cct aac gta gag gtc ace aag ate gaa gac aac 
Lys Ala He Gly Gin Pro Asn Val Glu Val Thr Lys He Glu Asp Asn 
90 95 100 

gag etc gtt gag ttc gtc get gag gtt gac gtt cgc cca gag ttc gag 
Glu Leu Val Glu Phe Val Ala Glu Val Asp Val Arg Pro Glu Phe Glu 
105 HO 115 

ctt cct aag ttc gag gac ate act gtt gag gtc cca get ate aag get 
Leu Pro Lys Phe Glu Asp He Thr Val Glu Val Pro Ala He Lys Ala 
120 125 130 

gac gaa gag gca ate gaa gca gag etc gag acc ctg cgt gca cgt ttc 
Asp Glu Glu Ala He Glu Ala Glu Leu Glu Thr Leu Arg Ala Arg Phe 
135 140 i 45 

tec acc ttg aag gat cac aac cac aag ctg aag aag ggt gag ttc gtc 
Ser Thr Leu Lys Asp His Asn His Lys Leu Lys Lys Gly Glu Phe Val 
150 155 160 i 6 5 

acc ate aac ate acc gca age att gac ggt gag aag att gaa gag gca 
Thr He Asn He Thr Ala Ser He Asp Gly Glu Lys He Glu Glu Ala 
170 175 180 

acc act gag ggt ctg tec tac gaa ate gga . tct gac gat ctg att gac 
Thr Thr Glu Gly Leu Ser Tyr Glu He Gly Ser Asp Asp Leu He Asp 
185 190 195 

ggc ctg gac aag get ctg ate ggc get aag aag gat gaa acc gta gag 
Gly Leu Asp Lys Ala Leu He Gly Ala Lys Lys Asp Glu Thr Val Glu 
200 205 210 

ttc acc tct gag ctg gca aac ggc gag cac aag ggc aag gaa get caa 
Phe Thr Ser Glu Leu Ala Asn Gly Glu His Lys Gly Lys Glu Ala Gin 
215 220 225 

ate age gtt gag ate acc gca acc aag cag cgc gag ctg cct gag ctg 
He Ser Val Glu He Thr Ala Thr Lys Gin Arg Glu Leu Pro Glu Leu 
230 235 240 245 

gat gat gag ttc gca cag ctg get tct gag ttc gac acc ate gaa gag 
Asp Asp Glu Phe Ala Gin Leu Ala Ser Glu Phe Asp Thr lie Glu Glu 
250 255 260 

ctt cgt gag tec acc gtg tct gac gtt gag get aag cag aag aac gag 
Leu Arg Glu Ser Thr Val Ser Asp Val Glu Ala Lys Gin Lys Asn Glu 
265 270 275 
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cag get get gca ate cgc gac gaa gtt etc get gcg get ctt ggc gag 979 
Gin Ala Ala Ala He Arg Asp Glu Val Leu Ala Ala Ala Leu Gly Glu 
280 285 290 

get gac ttc get ctg cca cag tec ate gtt gac gag cag gca cac tec 1027 
Ala Asp Phe Ala Leu Pro Gin Ser He Val Asp Glu Gin Ala His Ser 
295 300 305 

cag ctg cac cag etc etc ggc gag ctt gca cac gac gat get gca ctg 1075 
Gin Leu His Gin Leu Leu Gly Glu Leu Ala His Asp Asp Ala Ala Leu 
310 315 320 325 

aac tec etc ctt gag get cag ggc acc act cgt gaa gag ttc gac aag 1123 
Asn Ser Leu Leu Glu Ala Gin Gly Thr Thr Arg Glu Glu Phe Asp Lys 
330 335 340 

aag aac gtc gaa gat get gag aag get gtt cgc acc cag ctg ttc ctg 1171 
Lys Asn Val Glu Asp Ala Glu Lys Ala Val Arg Thr Gin Leu Phe Leu 
345 350 355 

gac acc etc tct gag gtt gag gag cct gag gtt tec cag cag gag etc 1219 
Asp Thr Leu Ser Glu Val Glu Glu Pro Glu Val Ser Gin Gin Glu Leu 
360 365 370 

acc gac cac ate ctg ttc acc gca cag tct tac ggc atg gac cca aac 1267 
Thr Asp His He Leu Phe Thr Ala Gin Ser Tyr Gly Met Asp Pro Asn 
375 380 385 

cag ttc ate ggt cag ctg cag cag tec ggc cag ate gcg aac etc ttc 1315 
Gin Phe He Gly Gin Leu Gin Gin Ser Gly Gin He Ala Asn Leu Phe 
390 395 400 405 

tec gac gtt cgc cgt ggc aag get ctt gca cag get ate tgc cgc gta 1363 
Ser Asp Val Arg Arg Gly Lys Ala Leu Ala Gin Ala He Cys Arg Val 
410 415 420 

aac gtg aag gac tec gag ggt aac gag ate gac cct aag gaa tac ttc 1411 
Asn Val Lys Asp Ser Glu Gly Asn Glu He Asp Pro Lys Glu Tyr Phe 
42 5 430 435 

ggt gaa gaa gaa gta get gag act gag tct gaa get taaaaacttt 1457 
Gly Glu Glu Glu Val Ala Glu Thr Glu Ser Glu Ala 
440 445 



aaagaaataa cgc 



1470 



<210> 582 
<211> 449 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 582 

Val Lys Ser Ser Val Glu Lys Leu Ser Asp Thr Arg Ser Lys He Thr 
1 5 10 15 

Val Glu Val Pro Phe Ser Glu Leu Lys Pro Glu He Asp Gin Ala Tyr 
20 25 30 

Ala Ala Leu Ala Gin Gin Val Gin He Pro Gly Phe Arg Lys Gly Lys 
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35 

Ala Pro Arg Gin 
50 

Glu Gin Val Val 
65 

Glu Ala Glu Gly 



Lys He Glu Asp 
100 

Arg Pro Glu Phe 
115 

Pro Ala He Lys 
130 

Leu Arg Ala Arg 
145 

Lys Gly Glu Phe 



Lys He Glu Glu 
180 

Asp Asp Leu He 
195 

Asp Glu Thr Val 
210 

Gly Lys Glu Ala 
225 

Glu Leu Pro Glu 



Asp Thr lie Glu 
260 

Lys Gin Lys Asn 
275 

Ala Ala Leu Gly 
290 

Glu Gin Ala His 
305 

Asp Asp Ala Ala 



Glu Glu Phe Asp 
340 

Thr Gin Leu Phe 
355 




40 

Leu He Asp Ala 
55 



Asn Asp Met Leu 
70 



He Lys Ala He 
85 



Asn Glu Leu Val 



Glu Leu Pro Lys 
120 

Ala Asp Glu Glu 
135 

Phe Ser Thr Leu 
150 



Val Thr He Asn 
165 



Ala Thr Thr Glu 



Asp Gly Leu Asp 
200 

Glu Phe Thr Ser 
215 

Gin He Ser Val 
230 



Leu Asp Asp Glu 
245 



Glu Leu Arg Glu 



Glu Gin Ala Ala 
280 

Glu Ala Asp Phe 
295 



Ser Gin Leu His 
310 



Leu Asn Ser Leu 
325 



Lys Lys Asn Val 



Leu Asp Thr Leu 
360 
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Arg Phe Gly Arg 
60 

Pro Asn Arg Tyr 
75 

Gly Gin Pro Asn 
90 

Glu Phe Val Ala 
105 

Phe Glu Asp He 



Ala He Glu Ala 
140 

Lys Asp His Asn 
155 

lie Thr Ala Ser 
170 

Gly Leu Ser Tyr 
185 

Lys Ala Leu He 



Glu Leu Ala Asn 
220 

Glu He Thr Ala 
235 

Phe Ala Gin Leu 
250 

Ser Thr Val Ser 
265 

Ala He Arg Asp 



Ala Leu Pro Gin 
300 

Gin Leu Leu Gly 
315 

Leu Glu Ala Gin 
330 

Glu Asp Ala Glu 
345 

Ser Glu Val Glu 




45 

Gly Ala Val Leu 



Ala Gin Ala He 
80 

Val Glu Val Thr 
95 

Glu Val Asp Val 
110 

Thr Val Glu Val 
125 

Glu Leu Glu Thr 



His Lys Leu Lys 
160 

He Asp Gly Glu 
175 

Glu He Gly Ser 
190 

Gly Ala Lys Lys 
205 

Gly Glu His Lys 



Thr Lys Gin Arg 
240 

Ala Ser Glu Phe 
255 

Asp Val Glu Ala 
270 

Glu Val Leu Ala 
285 

Ser lie Val Asp 



Glu Leu Ala His 
320 

Gly Thr Thr Arg 
335 

Lys Ala Val Arg 
350 

Glu Pro Glu Val 
365 
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Ser Gin Gin Glu Leu Thr Asp His lie Leu Phe Thr Ala Gin Ser Tyr 
370 375 380 

Gly Met Asp Pro Asn Gin Phe He Gly Gin Leu Gin Gin Ser Gly Gin 
385 390 395 400 

He Ala Asn Leu Phe Ser Asp Val Arg Arg Gly Lys Ala Leu Ala Gin 
405 410 415 

Ala He Cys Arg Val Asn Val Lys Asp Ser Glu Gly Asn Glu He Asp 
420 425 430 

Pro Lys Glu Tyr Phe Gly Glu Glu Glu Val Ala Glu Thr Glu Ser Glu 
435 440 445 

Ala 



<210> 583 
<211> 432 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (409) 

<223> RXN03040 

<400> 583 

attactctcg ctataacgat ccttntgctc aacgctgcga agctcgaaga acaagacaac 60 

ctctacatct tcgccggttc cggtgtgttc tctgaactag atg tea tnc ggt gac 115 

Met Ser Xaa Gly Asp 

1 5 

aac gca ccg att gat gag gat gcg ttc aaa aac cgc gtc ttg gtt ggg 163 

Asn Ala Pro He Asp Glu Asp Ala Phe Lys Asn Arg Val Leu Val Gly 

10 15 20 

ttt gaa ate gaa get atg tec aac acc tgc acc cat aac etc aag get 211 
Phe Glu He Glu Ala Met Ser Asn Thr Cys Thr His Asn Leu Lys Ala 
25 30 35 

gcg acc gat caa atg ggc ate gac aac ate aac tac gat ttc cga cca 259 
Ala Thr Asp Gin Met Gly He Asp Asn He Asn Tyr Asp Phe Arg Pro 
40 45 50 

acc gga acc cac gec tgg gat tac tgg aac gaa gcg etc cac cgc ttc 307 
Thr Gly Thr His Ala Trp Asp Tyr Trp Asn Glu Ala Leu His Arg Phe 
55 60 65 

ttc ccg ttg atg atg cag ggc ttc ggc etc gac ggt ggt ccc ate ccg 355 
Phe Pro Leu Met Met Gin Gly Phe Gly Leu Asp Gly Gly Pro He Pro 
70 ^ 80 85 

ate tat aac cct aac ggt gtg acc tec age gag tct tct ntc aga act 403 
He Tyr Asn Pro Asn Gly Val Thr Ser Ser Glu Ser Ser Xaa Arg Thr 
90 95 100 
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gtc ttc tgatgtgagc cttggcaccn gtg 432 
Val Phe 



<210> 584 
<211> 103 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 584 

Met Ser Xaa Gly Asp Asn Ala Pro lie Asp Glu Asp Ala Phe Lys Asn 
15 10 15 

Arg Val Leu Val Gly Phe Glu lie Glu Ala Met Ser Asn Thr Cys Thr 
20 25 30 

His Asn Leu Lys Ala Ala Thr Asp Gin Met Gly lie Asp Asn lie Asn 
35 40 45 

Tyr Asp Phe Arg Pro Thr Gly Thr His Ala Trp Asp Tyr Trp Asn Glu 
50 55 60 

Ala Leu His Arg Phe Phe Pro Leu Met Met Gin Gly Phe Gly Leu Asp 
65 70 75 80 

Gly Gly Pro lie Pro lie Tyr Asn Pro Asn Gly Val Thr Ser Ser Glu 
85 90 95 

Ser Ser Xaa Arg Thr Val Phe 
100 



<210> 585 
<211> 835 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (835) 

<223> RXN03051 

<400> 585 

acatccagaa gtagtcgttg agtatcacga gcaagtcaac gatagtaaag ataatgtcga 60 



ggaactcccg ctgcctaagc gggacatagt tgcaggggac atg cgt tea gat gtt 

Met Arg Ser Asp Val 
1 5 



115 



ate gag tta ccg gag ggg gta age aag gag aaa get gac cag eta gaa 
lie Glu Leu Pro Glu Gly Val Ser Lys Glu Lys Ala Asp Gin Leu Glu 
10 15 20 



163 



gtt gcg gaa gcg cga ctt aac gag ggt gca cga ctg atg gca acc ace 
Val Ala Glu Ala Arg Leu Asn Glu Gly Ala Arg Leu Met Ala Thr Thr 
25 30 35 



211 



ggg tgt gag gtt atg tgg cca acg ggc ttc tea gtt tgt ggc cga att 259 
Gly Cys Glu Val Met Trp Pro Thr Gly Phe Ser Val Cys Gly Arg lie 
40 45 50 
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ctt gac acc tat cgc cag gtt gga ggt cag ttg tea tgg ctt ggg cca 307 

Leu Asp Thr Tyr Arg Gin Val Gly Gly Gin Leu Ser Trp Leu Gly Pro 
55 60 65 

ccg aag tea aac gag ttg acc aat ccc gac ggt gtt ggc aaa aga agt 355 

Pro Lys Ser Asn Glu Leu Thr Asn Pro Asp Gly Val Gly Lys Arg Ser 
70 75 80 85 

gaa ttt ttt ggt gga gee ate tat tgg cac cca gac aca ggc get tat 403 

Glu Phe Phe Gly Gly Ala lie Tyr Trp His Pro Asp Thr Gly Ala Tyr 
90 95 100 

gca gtg acc ttg gac ggt ttg cga cag tgg ggg acc ttg aac tgg gaa 451 

Ala Val Thr Leu Asp Gly Leu Arg Gin Trp Gly Thr Leu Asn Trp Glu 

105 110 115 

tea ggg cca ttg ggg tac cca acc tct ggt ccg atg gat aca aac tat 499 

Ser Gly Pro Leu Gly Tyr Pro Thr Ser Gly Pro Met Asp Thr Asn Tyr 
120 125 130 

ccc ctt act cag cga cag act ttt caa ggt ggt gac aac tac tac aac 547 

Pro Leu Thr Gin Arg Gin Thr Phe Gin Gly Gly Asp Asn Tyr Tyr Asn 
135 140 145 

cca ttg act ggc ggt get gtg tgg ggc gat att aaa cag cgc tac gaa 595 

Pro Leu Thr Gly Gly Ala Val Trp Gly Asp lie Lys Gin Arg Tyr Glu 
150 155 160 165 

gaa ctt ggc ggc teg aat cat gec att ggc ate ccg ate act aat gag 643 

Glu Leu Gly Gly Ser Asn His Ala lie Gly lie Pro lie Thr Asn Glu 
170 175 180 

eta cct age ggt act gag tat ttt tac aat aat ttc tec aat gga aca 691 

Leu Pro Ser Gly Thr Glu Tyr Phe Tyr Asn Asn Phe Ser Asn Gly Thr 

185 190 195 

att teg tgg cga aat gat cgt cag aca egg ttt atg tat ttg get acg 739 

lie Ser Trp Arg Asn Asp Arg Gin Thr Arg Phe Met Tyr Leu Ala Thr 
200 205 210 

cag egg gtg tgg gat gcg ttg ggt egg gag acg ggt cgt tta ggt ttt 787 

Gin Arg Val Trp Asp Ala Leu Gly Arg Glu Thr Gly Arg Leu Gly Phe 
215 220 225 

cct gaa gca gat gaa aca cct gag gtt tct ggt eta ttc cat gtg gcg 835 

Pro Glu Ala Asp Glu Thr Pro Glu Val Ser Gly Leu Phe His Val Ala 
230 235 240 245 



<210> 586 
<211> 245 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 586 

Met Arg Ser Asp Val lie Glu Leu Pro Glu Gly Val Ser Lys Glu Lys 
15 10 15 

Ala Asp Gin Leu Glu Val Ala Glu Ala Arg Leu Asn Glu Gly Ala Arg 
20 25 30 
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Leu Met Ala Thr Thr Gly Cys Glu Val Met Trp Pro Thr Gly Phe Ser 
35 40 45 

Val Cys Gly Arg lie Leu Asp Thr Tyr Arg Gin Val Gly Gly Gin Leu 
50 55 60 

Ser Trp Leu Gly Pro Pro Lys Ser Asn Glu Leu Thr Asn Pro Asp Gly 
65 70 75 80 

Val Gly Lys Arg Ser Glu Phe Phe Gly Gly Ala lie Tyr Trp His Pro 
85 90 95 

Asp Thr Gly Ala Tyr Ala Val Thr Leu Asp Gly Leu Arg Gin Trp Gly 
100 105 110 

Thr Leu Asn Trp Glu Ser Gly Pro Leu Gly Tyr Pro Thr Ser Gly Pro 
115 120 125 

Met Asp Thr Asn Tyr Pro Leu Thr Gin Arg Gin Thr Phe Gin Gly Gly 
130 135 140 

Asp Asn Tyr Tyr Asn Pro Leu Thr Gly Gly Ala Val Trp Gly Asp lie 
145 150 155 160 

Lys Gin Arg Tyr Glu Glu Leu Gly Gly Ser Asn His Ala lie Gly lie 
165 170 175 

Pro lie Thr Asn Glu Leu Pro Ser Gly Thr Glu Tyr Phe Tyr Asn Asn 
180 185 190 

Phe Ser Asn Gly Thr lie Ser Trp Arg Asn Asp Arg Gin Thr Arg Phe 
195 200 205 

Met Tyr Leu Ala Thr Gin Arg Val Trp Asp Ala Leu Gly Arg Glu Thr 
210 215 220 

Gly Arg Leu Gly Phe Pro Glu Ala Asp Glu Thr Pro Glu Val Ser Gly 
225 230 235 240 



Leu Phe His Val Ala 
245 



<210> 587 
<211> 456 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (433) 

<223> RXN02949 

<400> 587 

actctcgaag gttgaacaca gggctgcgat tgtgctggat caaatgtctg cacgaaaaat 60 

tgttatcgcc cctggatgag tagtgattta gaggagtgct gtg age gac gag cag 115 

Val Ser Asp Glu Gin 
1 5 
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aat tct ggc gta ggc gga acg tct cgc cca acg ggt aaa cgc cag ctg 163 
Asn Ser Gly Val Gly Gly Thr Ser Arg Pro Thr Gly Lys Arg Gin Leu 
10 15 20 

teg ggt get tec act acc tct acc tct tct tat gag get aag cag gta 211 
Ser Gly Ala Ser Thr Thr Ser Thr Ser Ser Tyr Glu Ala Lys Gin Val 
25 30 35 

tct aca cag aag aag tea tec ggt teg gat tct aag cct ggc ggc ggt 259 
Ser Thr Gin Lys Lys Ser Ser Gly Ser Asp Ser Lys Pro Gly Gly Gly 
40 45 50 

gtt att tct ttt ctg cct gag gtt gtg gga gaa gtc cgt aag gtt att 307 
Val lie Ser Phe Leu Pro Glu Val Val Gly Glu Val Arg Lys Val lie 
55 60 65 

tgg cct act gcg cgc cag atg gtc acg tac acc ctt gtc gtt ttg gga 355 
Trp Pro Thr Ala Arg Gin Met Val Thr Tyr Thr Leu Val Val Leu Gly 
70 75 80 85 

ttc ttg att gtt ttg acc get ttg gtg tct ggt gtg gat ttc eta get 403 
Phe Leu lie Val Leu Thr Ala Leu Val Ser Gly Val Asp Phe Leu Ala 
90 95 100 

ggt ctt gga gtt gag aag att ctg act ccg taggtaggat gtgtaacatc 453 
Gly Leu Gly Val Glu Lys lie Leu Thr Pro 
105 110 

ttt 456 



<210> 588 
<211> 111 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 588 

Val Ser Asp Glu Gin Asn Ser Gly Val Gly Gly Thr Ser Arg Pro Thr 
15 10 15 

Gly Lys Arg Gin Leu Ser Gly Ala Ser Thr Thr Ser Thr Ser Ser Tyr 
20 25 30 

Glu Ala Lys Gin Val Ser Thr Gin Lys Lys Ser Ser Gly Ser Asp Ser 
35 40 45 

Lys Pro Gly Gly Gly Val lie Ser Phe Leu Pro Glu Val Val Gly Glu 
50 55 60 

Val Arg Lys Val lie Trp Pro Thr Ala Arg Gin Met Val Thr Tyr Thr 
65 70 75 80 

Leu Val Val Leu Gly Phe Leu lie Val Leu Thr Ala Leu Val Ser Gly 
85 90 95 

Val Asp Phe Leu Ala Gly Leu Gly Val Glu Lys lie Leu Thr Pro 
100 105 110 



<210> 589 
<211> 618 
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<212> DNA 
<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (595) 

<223> RXN00833 

<400> 589 

agctttttgc atgtgtcata tcgtaccgtt tgcataggcc tgttcgcgct tggtgaacct 60 

tttctagcac caaaacaaaa ctctccctag tatggggtcc atg get aaa aca cat 115 

Met Ala Lys Thr His 
1 5 

ttt caa ggc aac gaa act get acc tec ggc gaa ctg cca cag gtc ggc 163 
Phe Gin Gly Asn Glu Thr Ala Thr Ser Gly Glu Leu Pro Gin Val Gly 
10 15 20 

gac aac etc gca gag ttc aac etc gtc aac acc gaa ctg ggc gag gtc 211 
Asp Asn Leu Ala Glu Phe Asn Leu Val Asn Thr Glu Leu Gly Glu Val 
25 30 35 

tec tea aag gac ttc cag ggc cgc aag ctt gtc ctg aac ate ttc cca 259 
Ser Ser Lys Asp Phe Gin Gly Arg Lys Leu Val Leu Asn He Phe Pro 
40 45 50 

tec gtt gac acc ggc gtt tgt gca aca tea gtc cgc aag ttc aac gag 307 
Ser Val Asp Thr Gly Val Cys Ala Thr Ser Val Arg Lys Phe Asn Glu 
55 60 65 

gca gca gca age ctg gaa aac acc acc gtg ctg tgc ate tec aag gat 355 
Ala Ala Ala Ser Leu Glu Asn Thr Thr Val Leu Cys He Ser Lys Asp 
70 75 80 8 5 

ctt cca ttc gca ctg ggc cgt ttc tgc tec gca gaa ggc ate gag aac 403 
Leu Pro Phe Ala Leu Gly Arg Phe Cys Ser Ala Glu Gly He Glu Asn 
90 95 .100 

gtc acc cca gta tec gca ttc cgt tec acc ttc ggt gaa gac aac ggc 451 
Val Thr Pro Val Ser Ala Phe Arg Ser Thr Phe Gly Glu Asp Asn Gly 
105 HO 115 

ate gtg etc gaa ggc tea cca ctt aag ggt ctt ctt gca cgc age gtc 4 99 
He Val Leu Glu Gly Ser Pro Leu Lys Gly Leu Leu Ala Arg Ser Val 
120 125 130 

ate gtc gtc gat gaa aac ggc aag gtt get tac acc cag ttg gtt gat 547 
He Val Val Asp Glu Asn Gly Lys Val Ala Tyr Thr Gin Leu Val Asp 
135 140 145 

gag ate ttc act gaa cct gat tac gac get gca ctt get ggg ctg aac 595 
Glu He Phe Thr Glu Pro Asp Tyr Asp Ala Ala Leu Ala Gly Leu Asn 
150 155 160 165 



taatttactt cgctcagggg aat 



618 



<210> 590 
<211> 165 
<212> PRT 



BGI-127CP _ 



<213> Corynebacterium glut ami cum 
<400> 590 

Met Ala Lys Thr His Phe Gin Gly Asn Glu Thr Ala Thr Ser Gly Glu 
1 5 10 15 

Leu Pro Gin Val Gly Asp Asn Leu Ala Glu Phe Asn Leu Val Asn Thr 
20 25 30 

Glu Leu Gly Glu Val Ser Ser Lys Asp Phe Gin Gly Arg Lys Leu Val 
35 40 45 

Leu Asn He Phe Pro Ser Val Asp Thr Gly Val Cys Ala Thr Ser Val 
50 55 60 

Arg Lys Phe Asn Glu Ala Ala Ala Ser Leu Glu Asn Thr Thr Val Leu 
65 7 ° 75 80 

Cys He Ser Lys Asp Leu Pro Phe Ala Leu Gly Arg Phe Cys Ser Ala 
85 90 95 

Glu Gly He Glu Asn Val Thr Pro Val Ser Ala Phe Arg Ser Thr Phe 
100 105 HO 

Gly Glu Asp Asn Gly He Val Leu Glu Gly Ser Pro Leu Lys Gly Leu 
115 120 125 

Leu Ala Arg Ser Val He Val Val Asp Glu Asn Gly Lys Val Ala Tyr 
130 135 140 

Thr Gin Leu Val Asp Glu He Phe Thr Glu Pro Asp Tyr Asp Ala Ala 
145 150 155 160 

Leu Ala Gly Leu Asn 
165 



<210> 591 
<211> 879 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (856) 

<223> RXN01676 



<400> 591 

agttacagct tttctcggtg gcacactcgc gctacttagc ccttgtgccg cactcctttt 60 

accagcattt tttgcatcct cagtgggtgc tggcccgcgc atg ate ctt cac ggt 115 

Met He Leu His Gly 
1 5 

gtt gtg ttc tac gca gga ctt eta gta ctt etc gtg cca ctt ggc ctt 163 
Val Val Phe Tyr Ala Gly Leu Leu Val Leu Leu Val Pro Leu Gly Leu 
10 15 20 

ggt gcg gga ate etc ggc gag ctg ttt ate ace caa cgc cag ace ate 211 
Gly Ala Gly He Leu Gly Glu Leu Phe He Thr Gin Arg Gin Thr He 
25 30 35 



BGI-127CP 



742- 



atc gtg gtt tea teg ate gtg ctg att ate eta ggt ttt gtc cag ate 259 
He Val Val Ser Ser He Val Leu He He Leu Gly Phe Val Gin He 
40 45 50 

ttc ggc ggc gga ttc gac ttc gga aaa gca etc cca gga tta gat cgt 307 
Phe Gly Gly Gly Phe Asp Phe Gly Lys Ala Leu Pro Gly Leu Asp Arq 
55 60 65 

ctg caa tct aag gee act gtg acc tea ggt eta gga aag age ttt tta 355 
Leu Gin Ser Lys Ala Thr Val Thr Ser Gly Leu Gly Lys Ser Phe Leu 
70 75 80 85 

eta gga atg acc agt agt att gee ggt ttt tgt tec gga cca ate etc 403 
Leu Gly Met Thr Ser Ser He Ala Gly Phe Cys Ser Gly Pro He Leu 
90 95 100 

ggc gee gtt ctt act ttg get gee acc agt gga aac tec ate acc tea 451 
Gly Ala Val Leu Thr Leu Ala Ala Thr Ser Gly Asn Ser He Thr *Ser 
105 110 H5 

gca etc att ttg agt get tat ggt gcg gga atg gtg ctg ccc ctg atg 499 
Ala Leu He Leu Ser Ala Tyr Gly Ala Gly Met Val Leu Pro Leu Met 
120 125 130 

get att gca gcg etc tgg gee aaa etc gga cag cgt gga cag cag atg 547 
Ala He Ala Ala Leu Trp Ala Lys Leu Gly Gin Arg Gly Gin Gin Met 
135 140 145 

etc cgc ggc egg gaa ttc acc ttc ttg ggc agg cag tgg cac att gtt 595 
Leu Arg Gly Arg Glu Phe Thr Phe Leu Gly Arg Gin Trp His He Val 
150 155 160 165 

tct gtc att age ggt gee ctg ate ate get gtc gga ate etc ttt tgg 643 
Ser Val He Ser Gly Ala Leu He He Ala Val Gly He Leu Phe Trp 
170 175 180 

tec acg aac ggc ctt gtc age atg ccg gag etc gtt cca atg gac acc 691 
Ser Thr Asn Gly Leu Val Ser Met Pro Glu Leu Val Pro Met Asp Thr 
185 190 195 

cag ate tgg eta cag gaa gee aca ttc tea etc ggg tea cca etc ttt 739 
Gin He Trp Leu Gin Glu Ala Thr Phe Ser Leu Gly Ser Pro Leu Phe 
200 205 210 

gac ate gca ttg ate att gtc gec get ggc ttg ttc ttg tac ttc tgg 787 
Asp He Ala Leu He He Val Ala Ala Gly Leu Phe Leu Tyr Phe Tro 
215 220 225 

aac aaa cga caa aag cga aaa gaa gaa get cag cga ccc aaa gaa agt 835 
Asn Lys Arg Gin Lys Arg Lys Glu Glu Ala Gin Arg Pro Lys Glu Ser 
230 235 240 245 

gga tgg gtt att aac cct cgc taattattag ttttggagcg agg 879 
Gly Trp Val He Asn Pro Arg 
250 



<210> 592 
<211> 252 
<212> PRT 



BGI-127CP -743 



<213> Corynebacterium glutamicum 
<400> 592 

Met lie Leu His Gly Val Val Phe Tyr Ala Gly Leu Leu Val Leu Leu 
15 10 15 

Val Pro Leu Gly Leu Gly Ala Gly lie Leu Gly Glu Leu Phe lie Thr 
20 25 30 

Gin Arg Gin Thr lie lie Val Val Ser Ser lie Val Leu lie lie Leu 
35 40 45 

Gly Phe Val Gin lie Phe Gly Gly Gly Phe Asp Phe Gly Lys Ala Leu 
50 55 60 

Pro Gly Leu Asp Arg Leu Gin Ser Lys Ala Thr Val Thr Ser Gly Leu 
65 70 75 80 

Gly Lys Ser Phe Leu Leu Gly Met Thr Ser Ser lie Ala Gly Phe Cys 
85 90 95 

Ser Gly Pro lie Leu Gly Ala Val Leu Thr Leu Ala Ala Thr Ser Gly 
100 105 110 

Asn Ser lie Thr Ser Ala Leu lie Leu Ser Ala Tyr Gly Ala Gly Met 
115 120 125 

Val Leu Pro Leu Met Ala lie Ala Ala Leu Trp Ala Lys Leu Gly Gin 
130 135 140 

Arg Gly Gin Gin Met Leu Arg Gly Arg Glu Phe Thr Phe Leu Gly Arg 
145 150 155 160 

Gin Trp His lie Val Ser Val lie Ser Gly Ala Leu lie lie Ala Val 
165 170 175 

Gly lie Leu Phe Trp Ser Thr Asn Gly Leu Val Ser Met Pro Glu Leu 
180 185 190 

Val Pro Met Asp Thr Gin lie Trp Leu Gin Glu Ala Thr Phe Ser Leu 
195 200 205 

Gly Ser Pro Leu Phe Asp lie Ala Leu lie lie Val Ala Ala Gly Leu 
210 215 220 

Phe Leu Tyr Phe Trp Asn Lys Arg Gin Lys Arg Lys Glu Glu Ala Gin 
225 230 235 240 

Arg Pro Lys Glu Ser Gly Trp Val lie Asn Pro Arg 
245 250 



<210> 593 
<211> 744 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (721) 

<223> RXN00380 



BGI-127CP 




<400> 593 

caggcaatgc gacctcgcct cagtgacatc cttggtgttc caagacgatc aaattgtcgg 60 

cgtgcattac aacgaaccag ctcaggagat ttgatcactc gtg cgt ttg acc aaa 115 

Val Arg Leu Thr Lys 
1 5 

eta gca gca aca ate ggc tgc gtg aca etc age gga ctt gcg eta gta 163 

Leu Ala Ala Thr lie Gly Cys Val Thr Leu Ser Gly Leu Ala Leu Val 

10 15 20 

gee tgc age agt gac agt acc get ggt act gac get gtt get gtc ggc 211 

Ala Cys Ser Ser Asp Ser Thr Ala Gly Thr Asp Ala Val Ala Val Gly 

25 30 35 

gga acc ttc caa ttc cac tec ccg gat gga aag atg gaa att ttc tac 259 

Gly Thr Phe Gin Phe His Ser Pro Asp Gly Lys Met Glu lie Phe Tyr 

40 45 50 

gac gag get gac cgt caa caa etc ccc gac att ggt gga gat tec etc 307 

Asp Glu Ala Asp Arg Gin Gin Leu Pro Asp lie Gly Gly Asp Ser Leu 

55 60 65 

atg gaa gag ggc aca cag ate aac ctg tct gat ttc gaa aac caa gtt 355 

Met Glu Glu Gly Thr Gin lie Asn Leu Ser Asp Phe Glu Asn Gin Val 

70 75 80 85 

gtc ate etc aat gcg tgg ggg cag tgg tgt gca ccg tgc cgc tec gaa 403 

Val lie Leu Asn Ala Trp Gly Gin Trp Cys Ala Pro Cys Arg Ser Glu 

90 95 100 

tec gat gat etc cag att ate cat gag gaa etc caa get gee gga aac 451 

Ser Asp Asp Leu Gin lie lie His Glu Glu Leu Gin Ala Ala Gly Asn 

105 110 115 

ggc gac acc cct ggt ggc acc gtg ttg ggt ate aat gtg cgt gat tac 499 

Gly Asp Thr Pro Gly Gly Thr Val Leu Gly lie Asn Val Arg Asp Tyr 

120 125 130 

tec cgc gac ate gee caa gac ttt gtc acc gac aac ggc ctt gat tac 547 

Ser Arg Asp lie Ala Gin Asp Phe Val Thr Asp Asn Gly Leu Asp Tyr 

135 140 " 145 

cca age att tac gat cca cca ttt atg aca gca gca tec etc ggt ggt 595 

Pro Ser lie Tyr Asp Pro Pro Phe Met Thr Ala Ala Ser Leu Gly Gly 

150 155 160 165 

gtt ccc gca teg gtg ate cca acc acc ate gtg ctg gat aaa cag cac 643 

Val Pro Ala Ser Val lie Pro Thr Thr lie Val Leu Asp Lys Gin His 

170 175 180 

cgc ccc gca gca gtg ttc ttg cgc gaa gtc acc tec aaa gat gtg ttg 691 

Arg Pro Ala Ala Val Phe Leu Arg Glu Val Thr Ser Lys Asp Val Leu 

185 190 195 

gat gtt gcg ttg cca ttg gta gat gag gee taaatgtctg agattgtggt 741 

Asp Val Ala Leu Pro Leu Val Asp Glu Ala 

200 205 



age 



744 



BGM27CP -745 



# 



<210> 594 
<211> 207 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 594 

Val Arg Leu Thr Lys Leu Ala Ala Thr lie Gly Cys Val Thr Leu Ser 
15 10 15 

Gly Leu Ala Leu Val Ala Cys Ser Ser Asp Ser Thr Ala Gly Thr Asp 
20 25 30 

Ala Val Ala Val Gly Gly Thr Phe Gin Phe His Ser Pro Asp Gly Lys 
35 40 45 

Met Glu lie Phe Tyr Asp Glu Ala Asp Arg Gin Gin Leu Pro Asp lie 
50 55 60 

Gly Gly Asp Ser Leu Met Glu Glu Gly Thr Gin lie Asn Leu Ser Asp 
65 70 75 80 

Phe Glu Asn Gin Val Val lie Leu Asn Ala Trp Gly Gin Trp Cys Ala 
85 90 95 



Pro Cys Arg Ser Glu Ser Asp Asp 
100 

Gin Ala Ala Gly Asn Gly Asp Thr 

115 120 

Asn Val Arg Asp Tyr Ser Arg Asp 
130 135 

Asn Gly Leu Asp Tyr Pro Ser lie 
145 150 

Ala Ser Leu Gly Gly Val Pro Ala 
165 

Leu Asp Lys Gin His Arg Pro Ala 
180 

Ser Lys Asp Val Leu Asp Val Ala 

195 200 



Leu Gin lie lie His Glu Glu Leu 
105 110 

Pro Gly Gly Thr Val Leu Gly lie 

125 

lie Ala Gin Asp Phe Val Thr Asp 
140 

Tyr Asp Pro Pro Phe Met Thr Ala 

155 160 

Ser Val lie Pro Thr Thr lie Val 
170 175 

Ala Val Phe Leu Arg Glu Val Thr 
185 190 

Leu Pro Leu Val Asp Glu Ala 
205 



<210> 595 
<211> 990 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (967) 

<223> RXN02325 



<400> 595 

cagagatttg aagatggaga ccaaggctca aagggaatcc atgccgtctt ggtttaatac 60 



BGM27CP -746 



tgcacccgtc taatgaaaat cattactatt aggtgtcatg atg gac cat gca cac 115 

Met Asp His Ala His 

1 5 

gat tec tgc tea cca act ctg cgc cgt gat ttg gag gtc act ggc cag 163 

Asp Ser Cys Ser Pro Thr Leu Arg Arg Asp Leu Glu Val Thr Gly Gin 

10 15 20 

etc caa cct gag aaa get gtc gat tta gca gcg ccg cac gaa ggg aag 211 
Leu Gin Pro Glu Lys Ala Val Asp Leu Ala Ala Pro His Glu Gly Lys 
25 30 35 

gtt gee aat ata acg aag gtg acc tec tea aat atg gag cac ace ate 259 
Val Ala Asn lie Thr Lys Val Thr Ser Ser Asn Met Glu His Thr lie 
40 45 50 

acg cag gee tea aaa get aag gag gtg gtg gtg etc att ggt cac tec 307 
Thr Gin Ala Ser Lys Ala Lys Glu Val Val Val Leu lie Gly His Ser 
55 60 65 

ctg ctg ccc aca ttt cag gat ttg gaa aaa gac att ctg cac ttt cag 355 
Leu Leu Pro Thr Phe Gin Asp Leu Glu Lys Asp lie Leu His Phe Gin 
*70 75 80 85 

gca ggt aat aaa ggg cga ttt tct gta gcg att gtt gat cct gat cgc 403 
Ala Gly Asn Lys Gly Arg Phe Ser Val Ala lie Val Asp Pro Asp Arg 
90 95 100 

agt gca gat gtg gtt gee aga ttt agg cca aaa cag att ccg gtg gca 451 
Ser Ala Asp Val Val Ala Arg Phe Arg Pro Lys Gin lie Pro Val Ala 
105 110 115 

tac gtg gtg aaa gat ggc gee age att gcg gag ttc aac teg etc aac 499 
Tyr Val Val Lys Asp Gly Ala Ser He Ala Glu Phe Asn Ser Leu Asn 
120 125 130 

aag gag ccg gtt gca caa tgg ctt gat cat ttt gtg teg egg gaa acg 547 
Lys Glu Pro Val Ala Gin Trp Leu Asp His Phe Val Ser Arg Glu Thr 
135 140 145 

ate ccc aat gaa aaa gag ggg gac gtc gat aag caa ata gac ccg cgc 595 
He Pro Asn Glu Lys Glu Gly Asp Val Asp Lys Gin He Asp Pro Arg 
150 155 160 165 

ctg tgg egg gca gcg gaa ttg gtg aac gee ggt gat ttt cgc gcg gcg 643 
Leu Trp Arg Ala Ala Glu Leu Val Asn Ala Gly Asp Phe Arg Ala Ala 
170 175 180 

ttg gcg ttg tat gag cag ttg ccg cag gat gcg acg gtg aag egg gcg 691 
Leu Ala Leu Tyr Glu Gin Leu Pro Gin Asp Ala Thr Val Lys Arg Ala 
185 190 195 

cac gcg gcg gtg teg gta ttg gcg egg atg tct gtg gcg gat egg gga 739 
His Ala Ala Val Ser Val Leu Ala Arg Met Ser Val Ala Asp Arg Gly 
200 205 210 

gag gat ccg ate gag aag teg cgc egg gat cca gac gat gtg aac aag 787 
Glu Asp Pro He Glu Lys Ser Arg Arg Asp Pro Asp Asp Val Asn Lys 
215 220 225 



gcg ctg gcg gcg gcg gat atg tat gtg ttg atg aat cag ccg gac aca 835 



BGI-127CP .747. 



Ala Leu Ala Ala Ala Asp Met Tyr Val Leu Met Asn Gin Pro Asp Thr 

230 235 240 245 

gcg etc gcg cac ctt gca gca eta ttg cca aaa ccg gag get gee egg 883 

Ala Leu Ala His Leu Ala Ala Leu Leu Pro Lys Pro Glu Ala Ala Arg 
250 255 260 

egg ate gtg gag ttg ctg aac ttg ttt gat ccg ctg gac ctg gtc gca 931 

Arg lie Val Glu Leu Leu Asn Leu Phe Asp Pro Leu Asp Leu Val Ala 

265 270 275 

ttg gaa ate agg gcg cag gtg ggg aat gca atg age taagaaaaca 977 

Leu Glu lie Arg Ala Gin Val Gly Asn Ala Met Ser 

280 285 



ctttaaatat tct 



<210> 596 
<211> 289 
<212> PRT 

<213> Corynebacterium glutaraicum 
<400> 596 

Met Asp His Ala His Asp Ser Cys Ser Pro Thr Leu Arg Arg Asp Leu 
1 5 10 15 

Glu Val Thr Gly Gin Leu Gin Pro Glu Lys Ala Val Asp Leu Ala Ala 
20 25 30 

Pro His Glu Gly Lys Val Ala Asn lie Thr Lys Val Thr Ser Ser Asn 
35 40 45 

Met Glu His Thr lie Thr Gin Ala Ser Lys Ala Lys Glu Val Val Val 
50 55 60 

Leu lie Gly His Ser Leu Leu Pro Thr Phe Gin Asp Leu Glu Lys Asp 
65 70 75 80 

lie Leu His Phe Gin Ala Gly Asn Lys Gly Arg Phe Ser Val Ala lie 
85 90 95 

Val Asp Pro Asp Arg Ser Ala Asp Val Val Ala Arg Phe Arg Pro Lys 
100 105 110 

Gin He Pro Val Ala Tyr Val Val Lys Asp Gly Ala Ser He Ala Glu 
115 120 125 

Phe Asn Ser Leu Asn Lys Glu Pro Val Ala Gin Trp Leu Asp His Phe 
130 135 140 

Val Ser Arg Glu Thr He Pro Asn Glu Lys Glu Gly Asp Val Asp Lys 
14 5 150 155 160 

Gin He Asp Pro Arg Leu Trp Arg Ala Ala Glu Leu Val Asn Ala Gly 
165 170 175 

Asp Phe Arg Ala Ala Leu Ala Leu Tyr Glu Gin Leu Pro Gin Asp Ala 
180 185 190 

Thr Val Lys Arg Ala His Ala Ala Val Ser Val Leu Ala Arg Met Ser 



990 



BGI-127CP - 748- 




195 200 205 

Val Ala Asp Arg Gly Glu Asp Pro lie Glu Lys Ser Arg Arg Asp Pro 
210 215 220 

Asp Asp Val Asn Lys Ala Leu Ala Ala Ala Asp Met Tyr Val Leu Met 
225 230 235 240 

Asn Gin Pro Asp Thr Ala Leu Ala His Leu Ala Ala Leu Leu Pro Lys 
245 250 255 

Pro Glu Ala Ala Arg Arg He Val Glu Leu Leu Asn Leu Phe Asp Pro 
260 265 270 

Leu Asp Leu Val Ala Leu Glu He Arg Ala Gin Val Gly Asn Ala Met 
275 280 285 



Ser 



<210> 597 
<211> 1737 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1714) 
<223> RXN00493 



gcg cag ctg gtg aag tec gtt get gtt 
Ala Gin Leu Val Lys Ser Val Ala Val 
70 75 



c 60 
115 

163 

211 

259 

307 

aag acc aac gac ate get ggt 355 
Lys Thr Asn Asp He Ala Gly 
80 85 



<400> 597 

cccgttacgg cggcaccgag atcaagttcg gtggcgtgga gtacttgett ctctccgct 

gtgacatcct cgcaatcgtc gagaagtagg ggataagttc atg gca aag etc att 

Met Ala Lys Leu He 

1 5 

get ttt gac cag gac gee cgc gaa ggc att etc egg ggc gtt gac get 

Ala Phe Asp Gin Asp Ala Arg Glu Gly He Leu Arg Gly Val Asp Ala 

10 15 20 

ctg gca aac get gtc aag gta acc etc ggc cca cgc ggc cgt aac gtg 

Leu Ala Asn Ala Val Lys Val Thr Leu Gly Pro Arg Gly Arg Asn Val 
25 30 35 

gtt ctt gat aag gca ttc ggc gga cct ctg gtc acc aac gac ggt gtc 

Val Leu Asp Lys Ala Phe Gly Gly Pro Leu Val Thr Asn Asp Gly Val 
40 45 50 

acc att gec cgc gac ate gac ctt gag gat cct ttt gag aac etc ggt 

Thr He Ala Arg Asp He Asp Leu Glu Asp Pro Phe Glu Asn Leu Gly 

55 60 65 



gac ggc acc acg act gca act ctg ctt get cag gca etc att get gaa 403 
Asp Gly Thr Thr Thr Ala Thr Leu Leu Ala Gin Ala Leu He Ala Glu 
90 95 100 



BGI-127CP 




ggc ctg cgc aac gtt get get ggc gca aac cca atg gag etc aac aag 
Gly Leu Arg Asn Val Ala Ala Gly Ala Asn Pro Met Glu Leu Asn Lys 
105 110 115 



451 



ggt att tct gca get gca gaa aag ace ttg gaa gag ttg aag gca cgc 
Gly lie Ser Ala Ala Ala Glu Lys Thr Leu Glu Glu Leu Lys Ala Arg 
120 125 130 



499 



gca acc gag gtg tct gac acc aag gaa ate gca aac gtc get acc gtt 
Ala Thr Glu Val Ser Asp Thr Lys Glu lie Ala Asn Val Ala Thr Val 
135 140 145 



547 



tea tec cgc gat gaa gtt gtc ggc gag ate gtt get gca gcg atg gaa 
Ser Ser Arg Asp Glu Val Val Gly Glu He Val Ala Ala Ala Met Glu 
150 155 160 165 



595 



aag gtt ggc aag gac ggt gtc gtc acc gtt gag gag tec cag tec ate 
Lys Val Gly Lys Asp Gly Val Val Thr Val Glu Glu Ser Gin Ser He 
170 175 180 



643 



gag act get etc gag gtc acc gaa ggt att tct ttc gac aag ggc tac 
Glu Thr Ala Leu Glu Val Thr Glu Gly He Ser Phe Asp Lys Gly Tyr 
185 190 195 



691 



ctt tec cct tat ttc ate aac gac aac gac act cag cag get gtc ctg 
Leu Ser Pro Tyr Phe He Asn Asp Asn Asp Thr Gin Gin Ala Val Leu 
200 205 210 



739 



gac aac cct gca gtg ctg ctt gtt cgc aac aag att tct tec etc cca 
Asp Asn Pro Ala Val Leu Leu Val Arg Asn Lys He Ser Ser Leu Pro 
215 220 225 



787 



gac ttc etc cca ttg ctg gag aag gtt gtg gag tec aac cgt cct ttg 
Asp Phe Leu Pro Leu Leu Glu Lys Val Val Glu Ser Asn Arg Pro Leu 
230 235 240 245 



835 



ctg ate ate gca gaa gac gtc gag ggc gag cct ttg cag acc ctg gtt 
Leu He He Ala Glu Asp Val Glu Gly Glu Pro Leu Gin Thr Leu Val 
250 255 260 



883 



gtg aac tec ate cgc aag acc ate aag gtc gtt gca gtg aag tec cct 
Val Asn Ser He Arg Lys Thr He Lys Val Val Ala Val Lys Ser Pro 
265 270 275 



931 



tac ttc ggt gac cga cgc aag gcg ttc atg gat gac ctg get att gtc 
Tyr Phe Gly Asp Arg Arg Lys Ala Phe Met Asp Asp Leu Ala He Val 
280 285 290 



979 



acc aag gca act gtc gtg gat cca gaa gtg ggc ate aac etc aac gaa 
Thr Lys Ala Thr Val Val Asp Pro Glu Val Gly He Asn Leu Asn Glu 
295 300 305 



1027 



get ggc gaa gaa gtt ttc ggt acc gca cgc cgc ate acc gtt tec aag 
Ala Gly Glu Glu Val Phe Gly Thr Ala Arg Arg He Thr Val Ser Lys 
310 315 320 325 



1075 



gac gaa acc ate ate gtt gat ggt gca ggt tec gca gaa gac gtt gaa 
Asp Glu Thr He He Val Asp Gly Ala Gly Ser Ala Glu Asp Val Glu 
330 335 340 



1123 



BGM27CP _ -750 



gca cgt cgc ggc cag ate cgt cgc gaa ate gee aac acc gat tec ace 1171 

Ala Arg Arg Gly Gin lie Arg Arg Glu lie Ala Asn Thr Asp Ser Thr 
345 350 355 

tgg gat cgc gaa aag gca gaa gag cgt ttg get aag etc tec ggt ggt 1219 

Trp Asp Arg Glu Lys Ala Glu Glu Arg Leu Ala Lys Leu Ser Gly Gly 
360 365 370 

att get gtc ate cgc gtt ggt gca gca act gaa acc gaa gtc aac gac 1267 

lie Ala Val lie Arg Val Gly Ala Ala Thr Glu Thr Glu Val Asn Asp 

375 380 385 

cgc aag ctg cgt gtc gaa gat gee ate aac get get cgc gca gca gca 1315 

Arg Lys Leu Arg Val Glu Asp Ala lie Asn Ala Ala Arg Ala Ala Ala 
390 395 400 405 

caa gaa ggc gtt ate get ggt ggc ggt tec get ttg gtt cag ate get 1363 

Gin Glu Gly Val He Ala Gly Gly Gly Ser Ala Leu Val Gin He Ala 
410 415 420 

gag act ctg aag get tac gee gaa gag ttc gaa ggc gac cag aag gtc 1411 

Glu Thr Leu Lys Ala Tyr Ala Glu Glu Phe Glu Gly Asp Gin Lys Val 
425 430 435 

ggc gtt cgc gca ctg get act get ttg ggc aag cca gcg tac tgg ate 1459 

Gly Val Arg Ala Leu Ala Thr Ala Leu Gly Lys Pro Ala Tyr Trp He 
y 440 445 450 

S3 gec tec aac gca ggt ctt gac ggc tct gtt gtt gtt gca cgc act get 1507 

hi Ala Ser Asn Ala Gly Leu Asp Gly Ser Val Val Val Ala Arg Thr Ala 

%Q 455 460 465 

get ctg cca aac ggc gag ggc ttc aac get gca act ttg gaa tac gga 1555 

S Ala Leu Pro Asn Gly Glu Gly Phe Asn Ala Ala Thr Leu Glu Tyr Gly 
Jf: 470 475 480 485 

y=f aac ctg ate aac gac ggt gtc ate gac cca gtc aag gtc acc cat tec 1603 
O Asn Leu He Asn Asp Gly Val He Asp Pro Val Lys Val Thr His Ser 
Q 490 495 500 

gca gta gtg aat gca acc tct gtt gca cgc atg gtt ctg acc act gag 1651 
Ala Val Val Asn Ala Thr Ser Val Ala Arg Met Val Leu Thr Thr Glu 
505 510 515 

get tct gtt gtt gag aag cct gca gaa gaa gca gee gat gca cat gca 1699 
Ala Ser Val Val Glu Lys Pro Ala Glu Glu Ala Ala Asp Ala His Ala 
520 525 530 

gga cat cat cac cac taaagttctg tgaaaaacac cgt 1737 
Gly His His His His 
535 



<210> 598 
<211> 538 
<212> PRT 

<213> Corynebacterium glut amicum 



<400> 598 

Met Ala Lys Leu He Ala Phe Asp Gin Asp Ala Arg Glu Gly He Leu 
15 10 15 



BGM27CP 



Arg Gly Val Asp 
20 

Arg Gly Arg Asn 
35 

Thr Asn Asp Gly 
50 

Phe Glu Asn Leu 
65 

Asn Asp lie Ala 



Ala Leu lie Ala 
100. 

Met Glu Leu Asn 
115 

Glu Leu Lys Ala 
130 

Asn Val Ala Thr 
145 

Ala Ala Ala Met 



Glu Ser Gin Ser 
180 

Phe Asp Lys Gly 
195 

Gin Gin Ala Val 
210 

lie Ser Ser Leu 
225 

Ser Asn Arg Pro 



Leu Gin Thr Leu 
260 

Ala Val Lys Ser 
275 

Asp Leu Ala lie 
290 

lie Asn Leu Asn 
305 

lie Thr Val Ser 



Ala Leu Ala Asn 



Val Val Leu Asp 
40 

Val Thr He Ala 
55 

Gly Ala Gin Leu 
70 



Gly Asp Gly Thr 
85 



Glu Gly Leu Arg 



Lys Gly He Ser 
120 



Arg Ala Thr Glu 
135 

Val Ser Ser Arg 
150 



Glu Lys Val Gly 
165 



He Glu Thr Ala 



Tyr Leu Ser Pro 
200 

Leu Asp Asn Pro 
215 

Pro Asp Phe Leu 
230 



Leu Leu He He 
245 



Val Val Asn Ser 



Pro Tyr Phe Gly 
280 

Val Thr Lys Ala 
295 

Glu Ala Gly Glu 
310 



Lys Asp Glu Thr 
325 



Ala Val Lys Val 
25 

Lys Ala Phe Gly 



Arg Asp He Asp 
60 

Val Lys Ser Val 
75 

Thr Thr Ala Thr 
90 

Asn Val Ala Ala 
105 

Ala Ala Ala Glu 



Val Ser Asp Thr 
140 

Asp Glu Val Val 
155 

Lys Asp Gly Val 
170 

Leu Glu Val Thr 
185 

Tyr Phe He Asn 



Ala Val Leu Leu 
220 

Pro Leu Leu Glu 
235 

Ala Glu Asp Val 
250 

He Arg Lys Thr 
265 

Asp Arg Arg Lys 



Thr Val Val Asp 
300 

Glu Val Phe Gly 
315 

He He Val Asp 
330 



Thr Leu Gly Pro 
30 

Gly Pro Leu Val 
45 

Leu Glu Asp Pro 



Ala Val Lys Thr 
80 

Leu Leu Ala Gin 
95 

Gly Ala Asn Pro 
110 

Lys Thr Leu Glu 
125 

Lys Glu He Ala 



Gly Glu He Val 
160 

Val Thr Val Glu 
175 

Glu Gly He Ser 
190 

Asp Asn Asp Thr 
205 

Val Arg Asn Lys 



Lys Val Val Glu 
240 

Glu Gly Glu Pro 
255 

He Lys Val Val 
270 

Ala Phe Met Asp 
285 

Pro Glu Val Gly 



Thr Ala Arg Arg 
320 

Gly Ala Gly Ser 
335 
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Ala Glu Asp Val Glu Ala Arg Arg Gly Gin He Arg Arg Glu He Ala 
340 345 350 

Asn Thr Asp Ser Thr Trp Asp Arg Glu Lys Ala Glu Glu Arg Leu Ala 
355 360 365 

Lys Leu Ser Gly Gly He Ala Val He Arg Val Gly Ala Ala Thr Glu 
370 375 380 

Thr Glu Val Asn Asp Arg Lys Leu Arg Val Glu Asp Ala He Asn Ala 
385 390 395 400 

Ala Arg Ala Ala Ala Gin Glu Gly Val He Ala Gly Gly Gly Ser Ala 
405 410 415 

Leu Val Gin He Ala Glu Thr Leu Lys Ala Tyr Ala Glu Glu Phe Glu 
420 425 430 

Gly Asp Gin Lys Val Gly Val Arg Ala Leu Ala Thr Ala Leu Gly Lys 
435 440 445 

Pro Ala Tyr Trp He Ala Ser Asn Ala Gly Leu Asp Gly Ser Val Val 
450 455 460 

Val Ala Arg Thr Ala Ala Leu Pro Asn Gly Glu Gly Phe Asn Ala Ala 
465 470 475 480 

Thr Leu Glu Tyr Gly Asn Leu He Asn Asp Gly Val He Asp Pro Val 
485 490 495 

Lys Val Thr His Ser Ala Val Val Asn Ala Thr Ser Val Ala Arg Met 
500 505 510 

Val Leu Thr Thr Glu Ala Ser Val Val Glu Lys Pro Ala Glu Glu Ala 
515 520 525 

Ala Asp Ala His Ala Gly His His His His 
530 535 



<210> 599 

<211> 1977 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1954) 

<223> RXN02543 

<400> 599 

ctcaatgagg agtttttctt accggcgaaa gtcggtggga agcaagtcaa agctcaagcc 60 

gtggacagta ctaaaatcac ctaaaacagg aggcaccatt atg gga cgt gca gta 115 

Met Gly Arg Ala Val 
1 5 

gga att gac ctt gga acc acc aac tct gtg gtt tec gta ctt gaa ggc 163 
Gly He Asp Leu Gly Thr Thr Asn Ser Val Val Ser Val Leu Glu Gly 
10 15 20 
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ggc gag cca gta gtt ate gca aac gca gaa ggc tea cgc acc acc cct 211 
Gly Glu Pro Val Val He Ala Asn Ala Glu Gly Ser Arg Thr Thr Pro 
25 30 35 

tec gtc gtt gca ttc gca aag aac ggt gaa gtt eta gtc ggc cag tec 259 
Ser Val Val Ala Phe Ala Lys Asn Gly Glu Val Leu Val Gly Gin Ser 
40 45 50 

get aag aac cag gcg gtc acc aac gtt gac cgc acc att cgc tec gtc 307 
Ala Lys Asn Gin Ala Val Thr Asn Val Asp Arg Thr He Arg Ser Val 
55 60 65 

aag cgc cac ate ggc acc gac tgg tec gtt get ate gat gac aag aac 355 
Lys Arg His He Gly Thr Asp Trp Ser Val Ala He Asp Asp Lys Asn 
70 75 80 85 



tac acc tea cag gaa ate teg get cgt acc ctg atg aag ctg aag cgc 

Tyr Thr Ser Gin Glu He Ser Ala Arg Thr Leu Met Lys Leu Lys Arg 

95 100 

gac get gaa gca tac ctg ggc gag gac gtc act gat get gtt att acc 

Asp Ala Glu Ala Tyr Leu Gly Glu Asp Val Thr Asp Ala Val He Thr 
105 110 115 



ggt cag ate gca ggc ctt aac gtt ctg cgt att gtt aac gag cca acc 
Gly Gin He Ala Gly Leu Asn Val Leu Arg He Val Asn Glu Pro Thr 
135 140 145 



gag aag ttc cag tec tec aac ggc att gac ctg acc aag gac aag atg 
Glu Lys Phe Gin Ser Ser Asn Gly He Asp Leu Thr Lys Asp Lys Met 
215 220 225 



tec tct tec cag agt gca aac ate aac ctt cct tac ate acc gtt gat 
Ser Ser Ser Gin Ser Ala Asn He Asn Leu Pro Tyr He Thr Val Asp 
250 255 260 



403 



451 



gtt cct gca tac ttc gag gac tea cag cgc cag gca acc aag gaa get 499 
Val Pro Ala Tyr Phe Glu Asp Ser Gin Arg Gin Ala Thr Lys Glu Ala 
120 125 130 



547 



gcg get gca ctt gca tac ggc ctt gag aag ggc gag cag gag cag acc 595 
Ala Ala Ala Leu Ala Tyr Gly Leu Glu Lys Gly Glu Gin Glu Gin Thr 
150 155 160 165 

att ctg gta ttc gac etc ggt ggc ggc acc ttc gac gtc tec etc eta 643 
He Leu Val Phe Asp Leu Gly Gly Gly Thr Phe Asp Val Ser Leu Leu 
170 175 180 

gag ate ggc gac ggt gtt gtt gag gtt cgc gca acc tec ggc gat aac 691 
Glu He Gly Asp Gly Val Val Glu Val Arg Ala Thr Ser Gly Asp Asn 
185 190 195 

gag etc ggt ggc gac gac tgg gat cag cgt ate gtt gac tgg ctg gta 739 
Glu Leu Gly Gly Asp Asp Trp Asp Gin Arg He Val Asp Trp Leu Val 
200 205 210 



787 



gee ctg cag cgt ctg cgt gag gca get gag aag gca aag ate gag ctg 835 
Ala Leu Gin Arg Leu Arg Glu Ala Ala Glu Lys Ala Lys lie Glu Leu 
230 235 240 245 



883 



gca gac aag aac cca ctg ttc ttg gat gag acc ctt tec cgt gee gag 931 



BGI-127CP .754 



Ala Asp Lys Asn Pro Leu Phe Leu Asp Glu Thr Leu Ser Arg Ala Glu 
265 270 275 

ttc cag cgc ate acc cag gac etc ctg gee cgc acc aag act cct ttc 979 
Phe Gin Arg He Thr Gin Asp Leu Leu Ala Arg Thr Lys Thr Pro Phe 
280 285 290 

aac cag gtt gtt aag gac get ggc gtg tec gtc teg gag ate gac cac 1027 
Asn Gin Val Val Lys Asp Ala Gly Val Ser Val Ser Glu He Asp His 
295 300 305 

gtt gtt etc gtc ggt ggt tec acc cgt atg cct get gtt acc gaa ctg 1075 
Val Val Leu Val Gly Gly Ser Thr Arg Met Pro Ala Val Thr Glu Leu 
310 315 320 325 

gtc aag gaa ctg acc ggt gga cgt gag cca aac aag ggt gtt aac cca 1123 
Val Lys Glu Leu Thr Gly Gly Arg Glu Pro Asn Lys Gly Val Asn Pro 
330 335 340 

gat gag gtt gtt gca gtt ggt gca gca ctt cag gec ggt gtt etc cgc 1171 
Asp Glu Val Val Ala Val Gly Ala Ala Leu Gin Ala Gly Val Leu Arg 
345 350 355 

ggc gag gtc aag gat gtt ctt ctt ctt gac gtc acc cca ctg tec etc 1219 
Gly Glu Val Lys Asp Val Leu Leu Leu Asp Val Thr Pro Leu Ser Leu 
360 365 370 



ggc att gag acc aag ggt ggc gtg atg acc aag etc ate gag cgc aac 
Gly He Glu Thr Lys Gly Gly Val Met Thr Lys Leu He Glu Arg Asn 
3^5 380 385 



1267 



acc acc ate cct acc aag cgt tec gag acc ttc acc acc gca gag gac 1315 
Thr Thr He Pro Thr Lys Arg Ser Glu Thr Phe Thr Thr Ala Glu Asp 
390 395 400 405 

aac cag cct tct gtt cag ate cag gtc ttc cag ggc gag cgt gaa ate 1363 
Asn Gin Pro Ser Val Gin He Gin Val Phe Gin Gly Glu Arg Glu He 
410 415 420 

gca acc gee aac aag ctg etc gga tec ttc gag etc ggc ggc ate gca 1411 
Ala Thr Ala Asn Lys Leu Leu Gly Ser Phe Glu Leu Gly Gly He Ala 
425 430 435 

cct gca cca cgt ggc gtc cca cag ate gag gtc act ttc gac ate gac 1459 
Pro Ala Pro Arg Gly Val Pro Gin He Glu Val Thr Phe Asp He Asp 
440 445 450 

gee aac ggc ate gtc cac gtc acc gca aag gac aag ggt act ggc aag 1507 
Ala Asn Gly lie Val His Val Thr Ala Lys Asp Lys Gly Thr Gly Lys 
455 460 465 

gaa aac acc ate acc att cag gac ggc tec ggt etc tec cag gat gaa 1555 
Glu Asn Thr He Thr He Gin Asp Gly Ser Gly Leu Ser Gin Asp Glu 
47 ° 475 480 485 

att gat cgc atg ate aag gat get gaa get cac get gat gag gac aag 1603 
He Asp Arg Met He Lys Asp Ala Glu Ala His Ala Asp Glu Asp Lys 
490 495 500 

aag cgc cgc gag gag cag gaa gtc cgc aac aac get gag tec ctg gtt 1651 
Lys Arg Arg Glu Glu Gin Glu Val Arg Asn Asn Ala Glu Ser Leu Val 
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505 510 515 

tac cag acc cgc aag ttc gtt gaa gag aac tec gag aag gtc tec gaa 1699 
Tyr Gin Thr Arg Lys Phe Val Glu Glu Asn Ser Glu Lys Val Ser Glu 
520 525 530 

gac etc aag gca aag gtc gaa gag gca gec aag ggc gtt gaa gaa gca 1747 
Asp Leu Lys Ala Lys Val Glu Glu Ala Ala Lys Gly Val Glu Glu Ala 
535 540 545 

etc aag ggc gag gac etc gag gca ate aag get gca gtt gag aag ctg 1795 
Leu Lys Gly Glu Asp Leu Glu Ala He Lys Ala Ala Val Glu Lys Leu 
550 555 560 565 

aac acc gag tec cag gaa atg ggt aag get ate tac gag get gac get 1843 
Asn Thr Glu Ser Gin Glu Met Gly Lys Ala He Tyr Glu Ala Asp Ala 
570 575 580 

get get ggt gca acc cag get gac gca ggt gca gaa ggc get gca gat 1891 
Ala Ala Gly Ala Thr Gin Ala Asp Ala Gly Ala Glu Gly Ala Ala Asp 
585 590 595 

gac aat gtt gtt gac get gaa gtt gtc gaa gac gac gca get gac aat 1939 
Asp Asn Val Val Asp Ala Glu Val Val Glu Asp Asp Ala Ala Asp Asn 
600 605 610 

ggt gag gac aag aag taaatgacta cccctaacgg aat 1977 
Gly Glu Asp Lys Lys 
615 



<210> 600 
<211> 618 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 600 

Met Gly Arg Ala Val Gly He Asp Leu Gly Thr Thr Asn Ser Val Val 
1 5 10 15 

Ser Val Leu Glu Gly Gly Glu Pro Val Val He Ala Asn Ala Glu Gly 
20 25 30 

Ser Arg Thr Thr Pro Ser Val Val Ala Phe Ala Lys Asn Gly Glu Val 
35 40 45 

Leu Val Gly Gin Ser Ala Lys Asn Gin Ala Val Thr Asn Val Asp Arg 
50 55 60 

Thr He Arg Ser Val Lys Arg His He Gly Thr Asp Trp Ser Val Ala 
65 70 75 80 

He Asp Asp Lys Asn Tyr Thr Ser Gin Glu He Ser Ala Arg Thr Leu 
85 90 95 

Met Lys Leu Lys Arg Asp Ala Glu Ala Tyr Leu Gly Glu Asp Val Thr 
100 105 HO 

Asp Ala Val He Thr Val Pro Ala Tyr Phe Glu Asp Ser Gin Arg Gin 
1 1 5 120 125 
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Ala Thr Lys Glu Ala Gly Gin He Ala Gly Leu Asn Val Leu Ara He 
130 135 140 

Val Asn Glu Pro Thr Ala Ala Ala Leu Ala Tyr Gly Leu Glu Lys Gly 
145 150 155 160 

Glu Gin Glu Gin Thr He Leu Val Phe Asp Leu Gly Gly Gly Thr Phe 
165 170 175 

Asp Val Ser Leu Leu Glu He Gly Asp Gly Val Val Glu Val Arg Ala 
180 185 190 

Thr Ser Gly Asp Asn Glu Leu Gly Gly Asp Asp Trp Asp Gin Arg He 
195 200 205 

Val Asp Trp Leu Val Glu Lys Phe Gin Ser Ser Asn Gly He Asp Leu 
210 215 220 

Thr Lys Asp Lys Met Ala Leu Gin Arg Leu Arg Glu Ala Ala Glu Lys 
225 230 235 240 

Ala Lys He Glu Leu Ser Ser Ser Gin Ser Ala Asn He Asn Leu Pro 
245 250 255 

Tyr He Thr Val Asp Ala Asp Lys Asn Pro Leu Phe Leu Asp Glu Thr 
260 265 270 

Leu Ser Arg Ala Glu Phe Gin Arg He Thr Gin Asp Leu Leu Ala Arg 
275 280 285 

Thr Lys Thr Pro Phe Asn Gin Val Val Lys Asp Ala Gly Val Ser Val 
290 295 300 

Ser Glu He Asp His Val Val Leu Val Gly Gly Ser Thr Arg Met Pro 
305 310 315 320 

Ala Val Thr Glu Leu Val Lys Glu Leu Thr Gly Gly Arg Glu Pro Asn 
325 330 335 

Lys Gly Val Asn Pro Asp Glu Val Val Ala Val Gly Ala Ala Leu Gin 
340 345 350 

Ala Gly Val Leu Arg Gly Glu Val Lys Asp Val Leu Leu Leu Asp Val 
355 360 365 

Thr Pro Leu Ser Leu Gly He Glu Thr Lys Gly Gly Val Met Thr Lys 
3*70 375 380 

Leu He Glu Arg Asn Thr Thr He Pro Thr Lys Arg Ser Glu Thr Phe 
385 390 395 400 

Thr Thr Ala Glu Asp Asn Gin Pro Ser Val Gin He Gin Val Phe Gin 
405 410 415 

Gly Glu Arg Glu He Ala Thr Ala Asn Lys Leu Leu Gly Ser Phe Glu 
42 0 425 430 

Leu Gly Gly He Ala Pro Ala Pro Arg Gly Val Pro Gin He Glu Val 
435 440 445 

Thr Phe Asp He Asp Ala Asn Gly He Val His Val Thr Ala Lys Asp 
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450 455 460 

Lys Gly Thr Gly Lys Glu Asn Thr He Thr He Gin Asp Gly Ser Gly 
465 470 475 480 

Leu Ser Gin Asp Glu He Asp Arg Met He Lys Asp Ala Glu Ala His 
485 490 495 

Ala Asp Glu Asp Lys Lys Arg Arg Glu Glu Gin Glu Val Arg Asn Asn 
500 505 510 

Ala Glu Ser Leu Val Tyr Gin Thr Arg Lys Phe Val Glu Glu Asn Ser 
515 520 525 

Glu Lys Val Ser Glu Asp Leu Lys Ala Lys Val Glu Glu Ala Ala Lys 
530 535 540 

Gly Val Glu Glu Ala Leu Lys Gly Glu Asp Leu Glu Ala He Lys Ala 
545 "0 555 560 

Ala Val Glu Lys Leu Asn Thr Glu Ser Gin Glu Met Gly Lys Ala He 
565 570 575 

Tyr Glu Ala Asp Ala Ala Ala Gly Ala Thr Gin Ala Asp Ala Gly Ala 
580 585 590 

Glu Gly Ala Ala Asp Asp Asn Val Val Asp Ala Glu Val Val Glu Asp 
595 600 605 

Asp Ala Ala Asp Asn Gly Glu Asp Lys Lys 
610 615 



<210> 601 
<211> 1575 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1552) 
<223> RXN01345 

<400> 601 

cataacctca ttgaacatgc aaaactaatg cttttggggg gtatgcataa attcgtttcg 60 

ttccactgca cagcccgaaa atgctgctag ggtcaagttc atg cgt ttt gga ctt 115 

Met Arg Phe Gly Leu 
1 5 

gac ttg gga act acc cgc aca ate gcg gec gec gtg gac cgc gga aac 163 
Asp Leu Gly Thr Thr Arg Thr He Ala Ala Ala Val Asp Arg Gly Asn 
10 15 20 



tat ccc ate gtc act gtg gaa gat tct tta ggc gac acc cac gat ttc 
Tyr Pro He Val Thr Val Glu Asp Ser Leu Gly Asp Thr His Asp Phe 
25 30 35 



211 



att cca tct gtg gtg gec etc aag gca gat agg att gtc gcg ggt tgg 259 
He Pro Ser Val Val Ala Leu Lys Ala Asp Arg He Val Ala Gly Trp 
40 45 50 
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gat get att gag gtt ggg cag gac cac cct tec ttc gta cgt tct ttc 307 
Asp Ala lie Glu Val Gly Gin Asp His Pro Ser Phe Val Arg Ser Phe 
55 60 65 

aaa cgc eta etc tct gaa ccc aat gtc acg gaa gee ace ccg gtc tac 355 
Lys Arg Leu Leu Ser Glu Pro Asn Val Thr Glu Ala Thr Pro Val Tyr 
70 75 80 85 

ttg ggc gat cat gta cac cct ttg ggc gec gtc ctg gag get ttt gcg 403 
Leu Gly Asp His Val His Pro Leu Gly Ala Val Leu Glu Ala Phe Ala 
90 95 100 

gaa aac gtg gtc act gcg ctg cgt gca ttt cag acg caa ttg gga gat 451 
Glu Asn Val Val Thr Ala Leu Arg Ala Phe Gin Thr Gin Leu Gly Asp 
105 110 115 

acc tec ccg ate gaa gta gtc att ggt gtg ccc gee. aac tec cac age 499 
Thr Ser Pro He Glu Val Val He Gly Val Pro Ala Asn Ser His Ser 
12 ° 125 130 



gee cag cga ctg etc acc atg tec gee ttc age gee aca ggc ate acc 

Ala Gin Arg Leu Leu Thr Met Ser Ala Phe Ser Ala Thr Gly He Thr 
135 140 145 

gtt gtc ggt ttg gtc aat gag ccc age gee gca get ttc gag tac acc 

Val Val Gly Leu Val Asn Glu Pro Ser Ala Ala Ala Phe Glu Tyr Thr 
150 155 160 165 

cac cgc cac gee cgc acc tta aac tec aag cgc caa gee ate gtg gtt 

His Arg His Ala Arg Thr Leu Asn Ser Lys Arg Gin Ala He Val Val 

170 175 180 



ggc acc cac cac gag gtt gtg tec tec att ggc att tea cgc ctt ggt 
Gly Thr His His Glu Val Val Ser Ser He Gly He Ser Arg Leu Gly 
200 205 210 



ggc aga cag cac gat gcg ttt ggc aag cgt get aaa aac acg ctt etc 
Gly Arg Gin His Asp Ala Phe Gly Lys Arg Ala Lys Asn Thr Leu Leu 
230 235 240 245 



ttc tac gag get gee act ccc ctg gtg gaa aaa tec ttg tec ate atg 
Phe Tyr Glu Ala Ala Thr Pro Leu Val Glu Lys Ser Leu Ser He Met 
280 285 290 



547 



595 



643 



tat gat ttg gga ggc gga aca ttc gac tec teg etc ate cgc ate gac 691 
Tyr Asp Leu Gly Gly Gly Thr Phe Asp Ser Ser Leu He Arg He Asp 
185 190 195 



739 



ggc gat gat ttc gat gaa ate etc etc caa tgc gcg etc aag gee gca 787 
Gly Asp Asp Phe Asp Glu He Leu Leu Gin Cys Ala Leu Lys Ala Ala 
215 220 225 



835 



gac gaa tec cgc aac gcg aag gaa get ctt gtt ccg caa tec cgt cgc 883 

Asp Glu Ser Arg Asn Ala Lys Glu Ala Leu Val Pro Gin Ser Arg Arg 

250 255 260 

ttg gtt eta gaa att ggc gac gac gac ate acc gtt cca gtg aac aag 931 

Leu Val Leu Glu He Gly Asp Asp Asp He Thr Val Pro Val Asn Lys 
265 270 275 



979 
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gaa ccc etc ate ggc gtc gat gat ctt aaa gat tec gac ate gca ggc 1027 
Glu Pro Leu He Gly Val Asp Asp Leu Lys Asp Ser Asp He Ala Gly 
295 300 305 

ate tac ctt gtt ggt gga gga tec teg etc cca etc gtt tec agg ttg 1075 
He Tyr Leu Val Gly Gly Gly Ser Ser Leu Pro Leu Val Ser Arg Leu 
310 315 320 325 

etc cgc gag cgt ttc ggc cgc cgt gtc cac cgc tec cca ttc ccc tea 1123 
Leu Arg Glu Arg Phe Gly Arg Arg Val His Arg Ser Pro Phe Pro Ser 
330 335 340 

ggt tec act gcg gtg ggt ctg gee ate gcg get gac cct tec tct ggt 1171 
Gly Ser Thr Ala Val Gly Leu Ala He Ala Ala Asp Pro Ser Ser Gly 
345 350 355 

ttc cac eta agg gac cgc gtt gcg cga ggc ate ggt gtg ttc cgt gag 1219 
Phe His Leu Arg Asp Arg Val Ala Arg Gly He Gly Val Phe Arg Glu 
360 365 370 

cac gat tct ggt cgt gee gtg age ttt gac ccg ctg ate gee ccg gac 1267 
His Asp Ser Gly Arg Ala Val Ser Phe Asp Pro Leu He Ala Pro Asp 
375 380 385 

acc gat tct gcg acc gtg gcg aaa cga tgc tac aag gcg gtg cac aac 1315 
Thr Asp Ser Ala Thr Val Ala Lys Arg Cys Tyr Lys Ala Val His Asn 
390 395 400 405 

att ggt tgg ttc agg ttc gtg gaa tac tec acc gtg tec gag gat ggc 1363 
He Gly Trp Phe Arg Phe Val Glu Tyr Ser Thr Val Ser Glu Asp Gly 
410 415 420 

age ccc gga gat att tec ctg etc agt gaa ate aag att cct ttt gat 1411 
Ser Pro Gly Asp He Ser Leu Leu Ser Glu He Lys He Pro Phe Asp 
425 430 435 

age tec ate acc gat gtg gat get acc gag att tea cgt ttc gat ggc 1459 
Ser Ser He Thr Asp Val Asp Ala Thr Glu He Ser Arg Phe Asp Gly 
440 445 450 

cca gaa gta gaa gaa acc ate aca gtc aat gac aac ggc gtg get tec 1507 
Pro Glu Val Glu Glu Thr He Thr Val Asn Asp Asn Gly Val Ala Ser 
455 460 465 

att tec ate aag ata etc ggc ggc gtt acc gtc gag cac aca att 1552 
He Ser He Lys He Leu Gly Gly Val Thr Val Glu His Thr lie 
470 475 480 



tagttaccat tttggtgetg gtg 



1575 



<210> 602 
<211> 484 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 602 

Met Arg Phe Gly Leu Asp Leu Gly Thr Thr Arg Thr He Ala Ala Ala 
1 5 10 15 



Val Asp Arg Gly Asn Tyr Pro He Val Thr Val Glu Asp Ser Leu Gly 
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20 25 30 

Asp Thr His Asp Phe lie Pro Ser Val Val Ala Leu Lys Ala Asp Arg 
35 40 45 

He Val Ala Gly Trp Asp Ala He Glu Val Gly Gin Asp His Pro Ser 
50 55 60 

Phe Val Arg Ser Phe Lys Arg Leu Leu Ser Glu Pro Asn Val Thr Glu 
65 "70 75 80 

Ala Thr Pro Val Tyr Leu Gly Asp His Val His Pro Leu Gly Ala Val 
85 90 95 

Leu Glu Ala Phe Ala Glu Asn Val Val Thr Ala Leu Arg Ala Phe Gin 
100 105 110 

Thr Gin Leu Gly Asp Thr Ser Pro He Glu Val Val He Gly Val Pro 
115 120 125 

Ala Asn Ser His Ser Ala Gin Arg Leu Leu Thr Met Ser Ala Phe Ser 
130 135 140 

Ala Thr Gly He Thr Val Val Gly Leu Val Asn Glu Pro Ser Ala Ala 
145 150 155 160 

Ala Phe Glu Tyr Thr His Arg His Ala Arg Thr Leu Asn Ser Lys Arg 
165 170 175 

Gin Ala lie Val Val Tyr Asp Leu Gly Gly Gly Thr Phe Asp Ser Ser 
180 185 190 

Leu He Arg He Asp Gly Thr His His Glu Val Val Ser Ser He Gly 
195 200 205 

He Ser Arg Leu Gly Gly Asp Asp Phe Asp Glu He Leu Leu Gin Cys 
210 215 220 

Ala Leu Lys Ala Ala Gly Arg Gin His Asp Ala Phe Gly Lys Arg Ala 
225 230 235 240 

Lys Asn Thr Leu Leu Asp Glu Ser Arg Asn Ala Lys Glu Ala Leu Val 
245 250 255 

Pro Gin Ser Arg Arg Leu Val Leu Glu He Gly Asp Asp Asp He Thr 
260 265 270 

Val Pro Val Asn Lys Phe Tyr Glu Ala Ala Thr Pro Leu Val Glu Lys 
275 280 285 

Ser Leu Ser He Met Glu Pro Leu He Gly Val Asp Asp Leu Lys Asp 
290 295 300 

Ser Asp He Ala Gly He Tyr Leu Val Gly Gly Gly Ser Ser Leu Pro 
305 310 315 320 

Leu Val Ser Arg Leu Leu Arg Glu Arg Phe Gly Arg Arg Val His Arg 
325 330 335 

Ser Pro Phe Pro Ser Gly Ser Thr Ala Val Gly Leu Ala He Ala Ala 
340 345 350 
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Asp Pro Ser Ser Gly Phe His Leu Arg Asp Arg Val Ala Arg Gly lie 
355 360 365 

Gly Val Phe Arg Glu His Asp Ser Gly Arg Ala Val Ser Phe Asp Pro 
370 375 380 

Leu lie Ala Pro Asp Thr Asp Ser Ala Thr Val Ala Lys Arg Cys Tyr 
385 390 395 400 

Lys Ala Val His Asn lie Gly Trp Phe Arg Phe Val Glu Tyr Ser Thr 
405 410 415 

Val Ser Glu Asp Gly Ser Pro Gly Asp He Ser Leu Leu Ser Glu He 
420 425 430 

Lys He Pro Phe Asp Ser Ser He Thr Asp Val Asp Ala Thr Glu He 
435 440 445 

Ser Arg Phe Asp Gly Pro Glu Val Glu Glu Thr He Thr Val Asn Asp 
450 455 460 

Asn Gly Val Ala Ser He Ser He Lys He Leu Gly Gly Val Thr Val 
465 470 475 480 



Glu His Thr He 



<210> 603 
<211> 1080 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1057) 

<223> RXN02736 



<400> 603 

cagaggatta cccagcgggt acgtggggtc caaagagcgc tgatgaaatg ctttcccgca 60 



acggtcacac ctggcgcagg ccataattta ggggcaaaaa atg ate ttt gaa ctt 

Met He Phe Glu Leu 
1 5 



115 



ccg gat acc acc acc cag caa att tec aag acc eta act cga ctg cgt 
Pro Asp Thr Thr Thr Gin Gin He Ser Lys Thr Leu Thr Arg Leu Arg 
10 15 20 



163 



gaa teg ggc acc cag gtc acc acc ggc cga gtg etc acc etc ate gtg 
Glu Ser Gly Thr Gin Val Thr Thr Gly Arg Val Leu Thr Leu He Val 
25 30 35 



211 



gtc act gac tec gaa age gat gtc get gca gtt acc gag tec acc aat 
Val Thr Asp Ser Glu Ser Asp Val Ala Ala Val Thr Glu Ser Thr Asn 
40 45 50 



259 



gaa gee teg cgc gag cac cca tct cgc gtg ate att ttg gtg gtt ggc 307 
Glu Ala Ser Arg Glu His Pro Ser Arg Val He He Leu Val Val Gly 
55 60 65 
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gat aaa act gca gaa aac aaa gtt gac gca gaa gtc cgt ate ggt ggc 355 
Asp Lys Thr Ala Glu Asn Lys Val Asp Ala Glu Val Arg lie Gly Gly 
70 75 80 85 

gac get ggt get tec gag atg ate ate atg cat etc aac gga cct gtc 403 
Asp Ala Gly Ala Ser Glu Met lie lie Met His Leu Asn Gly Pro Val 
90 95 100 

get gac aag etc cag tat gtc gtc aca cca ctg ttg ctt cct gac acc 451 
Ala Asp Lys Leu Gin Tyr Val Val Thr Pro Leu Leu Leu Pro Asp Thr 
105 110 115 

ccc ate gtt get tgg tgg cca ggt gaa tea cca aag aat cct tec cag 499 
Pro lie Val Ala Trp Trp Pro Gly Glu Ser Pro Lys Asn Pro Ser Gin 
120 125 130 

gac cca att gga cgc ate gca caa cga cgc ate act gat get ttg tac 547 
Asp Pro lie Gly Arg He Ala Gin Arg Arg He Thr Asp Ala Leu Tyr 
135 140 145 

gac cgt gat gac gca eta gaa gat cgt gtt gag aac tat cac cca ggt 595 
Asp Arg Asp Asp Ala Leu Glu Asp Arg Val Glu Asn Tyr His Pro Gly 
150 155 160 165 

gat acc gac atg acg tgg gcg cgc ctt acc cag tgg egg gga ctt gtt 643 
Asp Thr Asp Met Thr Trp Ala Arg Leu Thr Gin Trp Arg Gly Leu Val 
170 175 180 

gee tec tea ttg gat cac cca cca cac age gaa ate act tec gtg agg 691 
Ala Ser Ser Leu Asp His Pro Pro His Ser Glu He Thr Ser Val Arg 
185 190 195 

ctg acc ggt gca age ggc agt acc teg gtg gat ttg get gca ggc tgg 739 
Leu Thr Gly Ala Ser Gly Ser Thr Ser Val Asp Leu Ala Ala Gly Trp 
200 205 210 

ttg gcg egg agg ctg aaa gtg cct gtg ate cgc gag gtg aca gat get 787 
Leu Ala Arg Arg Leu Lys Val Pro Val He Arg Glu Val Thr Asp Ala 
215 220 225 



ccc acc gtg cca acc gat gag ttt ggt act cca ctg ctg get ate cag 
Pro Thr Val Pro Thr Asp Glu Phe Gly Thr Pro Leu Leu Ala He Gin 
230 235 240 245 



835 



cgc ctg gag ate gtt cgc acc acc ggc teg ate ate ate acc ate tat 883 
Arg Leu Glu He Val Arg Thr Thr Gly Ser He He He Thr He Tyr 
250 255 260 

gac get cat acc ctt cag gta gag atg ccg gaa tec ggc aat gee cca 931 
Asp Ala His Thr Leu Gin Val Glu Met Pro Glu Ser Gly Asn Ala Pro 
265 270 275 

teg ctg gtg get att ggt cgt cga agt gag tec gac tgc ttg tct gag 979 
Ser Leu Val Ala He Gly Arg Arg Ser Glu Ser Asp Cys Leu Ser Glu 
280 285 290 

gag ctt cgc cac atg gat cca gat ttg ggc tac cag cac gca eta tec 1027 
Glu Leu Arg His Met Asp Pro Asp Leu Gly Tyr Gin His Ala Leu Ser 
295 300 305 
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ggc ttg tec age gtc aag ctg gaa ace gtc taaggagaaa tacaacacta 1077 
Gly Leu Ser Ser Val Lys Leu Glu Thr Val 
310 315 



tgg 



1080 



<210> 604 

<211> 319 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 604 

Met lie Phe Glu Leu Pro Asp Thr Thr Thr Gin Gin lie Ser Lys Thr 
1 5 10 15 

Leu Thr Arg Leu Arg Glu Ser Gly Thr Gin Val Thr Thr Gly Arg Val 
20 25 30 

Leu Thr Leu He Val Val Thr Asp Ser Glu Ser Asp Val Ala Ala Val 
35 40 45 

Thr Glu Ser Thr Asn Glu Ala Ser Arg Glu His Pro Ser Arg Val He 
50 55 60 

He Leu Val Val Gly Asp Lys Thr Ala Glu Asn Lys Val Asp Ala Glu 
65 70 75 80 

Val Arg lie Gly Gly Asp Ala Gly Ala Ser Glu Met He He Met His 
85 90 95 

Leu Asn Gly Pro Val Ala Asp Lys Leu Gin Tyr Val Val Thr Pro Leu 
100 105 110 

Leu Leu Pro Asp Thr Pro He Val Ala Trp Trp Pro Gly Glu Ser Pro 
115 120 125 

Lys Asn Pro Ser Gin Asp Pro He Gly Arg He Ala Gin Arg Arg He 
130 135 140 

Thr Asp Ala Leu Tyr Asp Arg Asp Asp Ala Leu Glu Asp Arg Val Glu 
145 150 155 160 

Asn Tyr His Pro Gly Asp Thr Asp Met Thr Trp Ala Arg Leu Thr Gin 
165 170 175 

Trp Arg Gly Leu Val Ala Ser Ser Leu Asp His Pro Pro His Ser Glu 
180 185 190 

He Thr Ser Val Arg Leu Thr Gly Ala Ser Gly Ser Thr Ser Val Asp 
!95 200 205 

Leu Ala Ala Gly Trp Leu Ala Arg Arg Leu Lys Val Pro Val He Arg 
210 215 220 

Glu Val Thr Asp Ala Pro Thr Val Pro Thr Asp Glu Phe Gly Thr Pro 
225 230 235 240 

Leu Leu Ala He Gin Arg Leu Glu He Val Arg Thr Thr Gly Ser He 
245 250 255 
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lie lie Thr lie Tyr Asp Ala His 
260 

Ser Gly Asn Ala Pro Ser Leu Val 
275 280 

Asp Cys Leu Ser Glu Glu Leu Arg 
290 295 

Gin His Ala Leu Ser Gly Leu Ser 
305 310 
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Thr Leu Gin Val Glu Met Pro Glu 
265 270 

Ala lie Gly Arg Arg Ser Glu Ser 
285 

His Met Asp Pro Asp Leu Gly Tyr 
300 

Ser Val Lys Leu Glu Thr Val 
315 



<210> 605 
<211> 1947 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1924) 
<223> RXN02280 

<400> 605 

cgcgattgcg tcatcgatcg ttgttgcttc catgcgcacc acactatctt tctgcacgcc 60 

ctgatgccct gtggattcaa aactgtgctt ttataggcgt atg caa gaa tec tea 115 

Met Gin Glu Ser Ser 

1 5 

cgt gat aat ttc caa gtt gac etc ggc ggc gtt gtt gat ctt ttg agt 163 

Arg Asp Asn Phe Gin Val Asp Leu Gly Gly Val Val Asp Leu Leu Ser 

10 15 20 

cgc cac att tat tec ggt ccg agg gtg tat gtg cgt gag ttg ctg cag 211 
Arg His lie Tyr Ser Gly Pro Arg Val Tyr Val Arg Glu Leu Leu Gin 
25 30 35 

aat gcg gtt gat get tgt act gca cgt tct gaa cag ggt gag gag ggc 259 
Asn Ala Val Asp Ala Cys Thr Ala Arg Ser Glu Gin Gly Glu Glu Gly 
40 45 50 

tac gag ccg agt att cgt att egg ccg gtg acc aag gat cgt gee acg 307 
Tyr Glu Pro Ser lie Arg lie Arg Pro Val Thr Lys Asp Arg Ala Thr 
55 60 65 

ttt tea ctg gtt gat aat ggt acg ggc ctg acc gcg cag gag gcg egg 355 
Phe Ser Leu Val Asp Asn Gly Thr Gly Leu Thr Ala Gin Glu Ala Arg 
70 75 80 85 

gaa ttg ctg gcg acg gtg ggg egg acg teg aaa cgc gat gaa ttc ggt 403 
Glu Leu Leu Ala Thr Val Gly Arg Thr Ser Lys Arg Asp Glu Phe Gly 
90 95 100 

ctg cag egg gaa ggt cgc ctg ggg caa ttt ggc ate ggg ctg ctt agt 451 
Leu Gin Arg Glu Gly Arg Leu Gly Gin Phe Gly lie Gly Leu Leu Ser 
105 110 115 

tgt ttc atg gtg gcg gat gag ate acc atg gtg teg cat gcg gag ggt 499 
Cys Phe Met Val Ala Asp Glu lie Thr Met Val Ser His Ala Glu Gly 
120 125 130 
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gcg teg gcg att egg tgg act ggt cat gcg gat ggc acc ttt aac ctg 547 
Ala Ser Ala lie Arg Trp Thr Gly His Ala Asp Gly Thr Phe Asn Leu 
135 140 145 

gag att ctt ggg gat gac gca acg gat gtc att ccg gtg ggc acg act 595 
Glu lie Leu Gly Asp Asp Ala Thr Asp Val lie Pro Val Gly Thr Thr 
150 155 160 165 

gtg cac ctg act ccg cgc cct gat gag cgc acg ttg ctg acg gaa aat 643 
Val His Leu Thr Pro Arg Pro Asp Glu Arg Thr Leu Leu Thr Glu Asn 
170 175 180 

tec gtg gtc acc att get agt aat tat ggc cgc tac ctg ccg att cct 691 
Ser Val Val Thr lie Ala Ser Asn Tyr Gly Arg Tyr Leu Pro lie Pro 
185 190 195 

att gtg gtg cag ggt gag aaa aac acc acc ate act aca teg ccg gtg 739 
lie Val Val Gin Gly Glu Lys Asn Thr Thr lie Thr Thr Ser Pro Val 
200 205 210 

ttt gca aag gat act gat cag cag cac agg ctg tat gec ggc egg gag 787 
Phe Ala Lys Asp Thr Asp Gin Gin His Arg Leu Tyr Ala Gly Arg Glu 
215 220 225 

cgc ctt ggt aaa act cct ttt gat gtc ate gat etc acc ggt cct ggc 835 
Arg Leu Gly Lys Thr Pro Phe Asp Val lie Asp Leu Thr Gly Pro Gly 
230 235 240 245 

ate gag ggt gtg get tat gta ttg ccg gag gee cag get ccg cat atg 883 
lie Glu Gly Val Ala Tyr Val Leu Pro Glu Ala Gin Ala Pro His Met 
250 255 260 

tec agg cgt cac agt att tat gtc aac cgc atg ttg gtc tct gat ggg 931 
Ser Arg Arg His Ser He Tyr Val Asn Arg Met Leu Val Ser Asp Gly 
265 270 275 

cct tec acg gtg ctg ccc aac tgg gcg ttc ttt gtg gaa tgt gaa ate 979 
Pro Ser Thr Val Leu Pro Asn Trp Ala Phe Phe Val Glu Cys Glu He 
280 285 290 

aat tea acc gat ttg gaa ccc acc gca teg cgt gaa gcg etc atg gat 1027 
Asn Ser Thr Asp Leu Glu Pro Thr Ala Ser Arg Glu Ala Leu Met Asp 
295 300 305 

gac acc gcg ttc gcg gca acc agg gaa cat ate ggt gag tgc att aaa 1075 
Asp Thr Ala Phe Ala Ala Thr Arg Glu His He Gly Glu Cys He Lys 
310 315 320 325 

teg tgg ctg att aat etc gee atg acc aag cct cac cgc gtg egg gaa 1123 
Ser Trp Leu He Asn Leu Ala Met Thr Lys Pro His Arg Val Arg Glu 
330 335 340 

ttt act gcg att cat gat ctt gee ctg cgc gag ctg tgc caa teg gac 1171 
Phe Thr Ala He His Asp Leu Ala Leu Arg Glu Leu Cys Gin Ser Asp 
345 350 355 

gcg gac ctg get gaa acc atg ttg ggt ctt etc acc ttg gag acc tec 1219 
Ala Asp Leu Ala Glu Thr Met Leu Gly Leu Leu Thr Leu Glu Thr Ser 
360 365 370 
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c 9t ggt cgc ate teg ate ggt gag ate acc acg ttg tec ate ace gag 1267 
Arg Gly Arg lie Ser lie Gly Glu lie Thr Thr Leu Ser lie Thr Glu 
375 380 385 

gat gtg teg ctg cag ctg get acc acg ttg gat gat ttc agg cag etc 1315 
Asp Val Ser Leu Gin Leu Ala Thr Thr Leu Asp Asp Phe Arg Gin Leu 
390 395 400 405 

aac acc att gcg cgc ccg gac acc ttg att att aat ggc ggc tac att 1363 
Asn Thr lie Ala Arg Pro Asp Thr Leu lie lie Asn Gly Gly Tyr lie 
410 415 420 

cac gac age gat ctg get egg etc att ccc gtt cac tac cca ccg ctt 1411 
His Asp Ser Asp Leu Ala Arg Leu lie Pro Val His Tyr Pro Pro Leu 
425 430 435 

acg gta tct act get gac ctg cgc gaa tec atg gat ctg atg gag ctt 1459 
Thr Val Ser Thr Ala Asp Leu Arg Glu Ser Met Asp Leu Met Glu Leu 
440 445 450 

ccg ccg ctg cag gac att gag aaa gee aag gca ctg gat gcg cag gtc 1507 
Pro Pro Leu Gin Asp lie Glu Lys Ala Lys Ala Leu Asp Ala Gin Val 
455 460 465 

acg gaa tea ttg aag gat ttt cag ate aag ggc gca acg agg gtt ttt 1555 
Thr Glu Ser Leu Lys Asp Phe Gin lie Lys Gly Ala Thr Arg Val Phe 
470 475 480 485 

gaa ccc gca gat gtt cct gee gtg gtg ate att gat tec aag gcg cag 1603 
Glu Pro Ala Asp Val Pro Ala Val Val lie lie Asp Ser Lys Ala Gin 
490 495 500 

gee tea egg gat cgc aat gaa aca caa age gca acc act gat cgt tgg 1651 
Ala Ser Arg Asp Arg Asn Glu Thr Gin Ser Ala Thr Thr Asp Arg Trp 
505 510 515 

get gac att ttg gca acg gtg gat aac acg ttg age cgt caa aca gee 1699 
Ala Asp lie Leu Ala Thr Val Asp Asn Thr Leu Ser Arg Gin Thr Ala 
520 525 530 

aac att cca cag gat cag gga ctg teg gcg ttg tgc ttg aat tgg aac 1747 
Asn lie Pro Gin Asp Gin Gly Leu Ser Ala Leu Cys Leu Asn Trp Asn 
535 540 545 

aat teg ctg gtc agg aaa ttg gcg tec act gat gac acc gee gtg gtg 1795 
Asn Ser Leu Val Arg Lys Leu Ala Ser Thr Asp Asp Thr Ala Val Val 
550 555 560 565 

teg cgc acg gtg cgt ttg etc tac gtt cag gca ttg ttg tec age aag 1843 
Ser Arg Thr Val Arg Leu Leu Tyr Val Gin Ala Leu Leu Ser Ser Lys 
570 575 580 

agg cca ctg egg gtg aag gaa cgc gcg ctg ctt aat gat teg ctg gca 1891 
Arg Pro Leu Arg Val Lys Glu Arg Ala Leu Leu Asn Asp Ser Leu Ala 
585 590 595 

gat ctg gtt tct ttg tct ttg tea tec gat ate taagacaatc ctccgctaat 1944 
Asp Leu Val Ser Leu Ser Leu Ser Ser Asp lie 
600 605 



ctt 



1947 
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<210> 606 
<211> 608 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 606 

Met Gin Glu Ser Ser Arg Asp Asn Phe Gin Val Asp Leu Gly Gly Val 
15 10 15 

Val Asp Leu Leu Ser Arg His lie Tyr Ser Gly Pro Arg Val Tyr Val 
20 25 30 

Arg Glu Leu Leu Gin Asn Ala Val Asp Ala Cys Thr Ala Arg Ser Glu 
35 40 45 

Gin Gly Glu Glu Gly Tyr Glu Pro Ser lie Arg lie Arg Pro Val Thr 
50 55 60 

Lys Asp Arg Ala Thr Phe Ser Leu Val Asp Asn Gly Thr Gly Leu Thr 
65 70 75 80 

Ala Gin Glu Ala Arg Glu Leu Leu Ala Thr Val Gly Arg Thr Ser Lys 
85 90 95 

Arg Asp Glu Phe Gly Leu Gin Arg Glu Gly Arg Leu Gly Gin Phe Gly 
100 105 110 

lie Gly Leu Leu Ser Cys Phe Met Val Ala Asp Glu lie Thr Met Val 
115 120 125 

Ser His Ala Glu Gly Ala Ser Ala lie Arg Trp Thr Gly His Ala Asp 
130 135 140 

Gly Thr Phe Asn Leu Glu lie Leu Gly Asp Asp Ala Thr Asp Val lie 
145 150 155 160 

Pro Val Gly Thr Thr Val His Leu Thr Pro Arg Pro Asp Glu Arg Thr 
165 170 175 

Leu Leu Thr Glu Asn Ser Val Val Thr lie Ala Ser Asn Tyr Gly Arg 
180 185 190 

Tyr Leu Pro lie Pro lie Val Val Gin Gly Glu Lys Asn Thr Thr lie 
195 200 205 

Thr Thr Ser Pro Val Phe Ala Lys Asp Thr Asp Gin Gin His Arg Leu 
210 215 220 

Tyr Ala Gly Arg Glu Arg Leu Gly Lys Thr Pro Phe Asp Val lie Asp 
225 230 235 240 

Leu Thr Gly Pro Gly lie Glu Gly Val Ala Tyr Val Leu Pro Glu Ala 
245 250 255 

Gin Ala Pro His Met Ser Arg Arg His Ser lie Tyr Val Asn Arg Met 
260 265 270 



Leu Val Ser Asp Gly Pro Ser Thr Val Leu Pro Asn Trp Ala Phe Phe 
275 280 285 
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Val Glu Cys Glu lie Asn Ser Thr Asp Leu Glu Pro Thr Ala Ser Arg 
290 295 300 

Glu Ala Leu Met Asp Asp Thr Ala Phe Ala Ala Thr Arg Glu His lie 
305 310 315 320 

Gly Glu Cys lie Lys Ser Trp Leu lie Asn Leu Ala Met Thr Lys Pro 
325 330 335 

His Arg Val Arg Glu Phe Thr Ala lie His Asp Leu Ala Leu Arg Glu 
340 345 350 

Leu Cys Gin Ser Asp Ala Asp Leu Ala Glu Thr Met Leu Gly Leu Leu 
355 360 365 

Thr Leu Glu Thr Ser Arg Gly Arg lie Ser lie Gly Glu lie Thr Thr 
370 375 380 

Leu Ser lie Thr Glu Asp Val Ser Leu Gin Leu Ala Thr Thr Leu Asp 
385 390 395 400 

Asp Phe Arg Gin Leu Asn Thr lie Ala Arg Pro Asp Thr Leu lie lie 
405 410 415 

Asn Gly Gly Tyr lie His Asp Ser Asp Leu Ala Arg Leu lie Pro Val 
420 425 430 

His Tyr Pro Pro Leu Thr Val Ser Thr Ala Asp Leu Arg Glu Ser Met 
435 440 445 

Asp Leu Met Glu Leu Pro Pro Leu Gin Asp lie Glu Lys Ala Lys Ala 
450 455 460 

Leu Asp Ala Gin Val Thr Glu Ser Leu Lys Asp Phe Gin lie Lys Gly 
465 470 475 480 

Ala Thr Arg Val Phe Glu Pro Ala Asp Val Pro Ala Val Val lie lie 
485 490 495 

Asp Ser Lys Ala Gin Ala Ser Arg Asp Arg Asn Glu Thr Gin Ser Ala 
500 505 510 

Thr Thr Asp Arg Trp Ala Asp Tie Leu Ala Thr Val Asp Asn Thr Leu 
515 520 525 

Ser Arg Gin Thr Ala Asn lie Pro Gin Asp Gin Gly Leu Ser Ala Leu 
530 535 540 

Cys Leu Asn Trp Asn Asn Ser Leu Val Arg Lys Leu Ala Ser Thr Asp 
545 550 555 560 

Asp Thr Ala Val Val Ser Arg Thr Val Arg Leu Leu Tyr Val Gin Ala 
565 570 575 

Leu Leu Ser Ser Lys Arg Pro Leu Arg Val Lys Glu Arg Ala Leu Leu 
580 585 590 



Asn Asp Ser Leu Ala Asp Leu Val Ser Leu Ser Leu Ser Ser Asp lie 
595 600 605 
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<210> 607 
<211> 1977 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1954) 

<223> RXS00170 

<400> 607 

taactaattc tttacctatc ctcagtttgt acatattttc cgacaggtaa aggtttgata 60 

taagcggttg gtacgaagac tagtgggtgt ttctgctgtc atg ttg ctg gcc ate 115 

Met Leu Leu Ala lie 
1 5 

ggg gtt gca tct ccg gta get caa gca caa gtg gaa gat caa ttt gag 163 
Gly Val Ala Ser Pro Val Ala Gin Ala Gin Val Glu Asp Gin Phe Glu 
10 15 20 

ctt gta aaa gaa ate agt gat gag cag ttt get gat gat ggt gtt gac 211 
Leu Val Lys Glu lie Ser Asp Glu Gin Phe Ala Asp Asp Gly Val Asp 
25 30 35 

tat gtt ccc aat agg aat get ccg act gtt aag gaa caa ctt gag gat 259 
Tyr Val Pro Asn Arg Asn Ala Pro Thr Val Lys Glu Gin Leu Glu Asp 
40 45 50 

ttc gaa tea gca cat cca gaa gta gtc att gag tat cac gag cac gtc 307 
Phe Glu Ser Ala His Pro Glu Val Val lie Glu Tyr His Glu His Val 
55 60 65 

aac gat agt aaa gac aat gtt gag gaa ctt ccg eta cct aag egg gac 355 
Asn Asp Ser Lys Asp Asn Val Glu Glu Leu Pro Leu Pro Lys Arg Asp 
70 75 80 85 

ate gtt gca ggg gaa atg cgc tea gat gtc ate gag tta ccg gag ggg 403 
lie Val Ala Gly Glu Met Arg Ser Asp Val lie Glu Leu Pro Glu Gly 
90 95 100 

gtg age aag gac gaa get gat cag gtg gag gtt gcg gaa gcg cga ctt 451 
Val Ser Lys Asp Glu Ala Asp Gin Val Glu Val Ala Glu Ala Arg Leu 
105 110 115 

aat gag ggc gca cga ttg atg get gca act ggg tgt gag get atg tgg 499 
Asn Glu Gly Ala Arg Leu Met Ala Ala Thr Gly Cys Glu Ala Met Trp 
120 125 130 

cca aca ggt ttc tea gtt tgt ggc egg att ctt gac get tat egg cag 547 
Pro Thr Gly Phe Ser Val Cys Gly Arg lie Leu Asp Ala Tyr Arg Gin 
135 140 145 



gtt gga ggt cag ttg tea tgg ctt ggg cca cca aag tea aac gag ttg 595 
Val Gly Gly Gin Leu Ser Trp Leu Gly Pro Pro Lys Ser Asn Glu Leu 
150 155 . 160 165 
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acc aat ccc gac ggt gtt ggc aaa aga agt gaa ttt gtt ggg ggt gcc 
Thr Asn Pro Asp Gly Val Gly Lys Arg Ser Glu Phe Val Gly Gly Ala 
170 175 180 

ate tat tgg cat cca gac aca ggc get tat gca gtg acc ctg gac ggt 
He Tyr Trp His Pro Asp Thr Gly Ala Tyr Ala Val Thr Leu Asp Gly 
185 190 195 

ttg agg cag tgg ggg acc ttg aac tgg gaa tea ggg cca ttg ggg tac 
Leu Arg Gin Trp Gly Thr Leu Asn Trp Glu Ser Gly Pro Leu Gly Tyr 
200 205 210 

cca acc tct ggt ccg atg gat aca aac tat ccc ctt act cag cga cag 
Pro Thr Ser Gly Pro Met Asp Thr Asn Tyr Pro Leu Thr Gin Arg Gin 
215 220 225 

act ttt caa ggt ggt gac aac tat tac aac cca ttg act ggc ggt get 
Thr Phe Gin Gly Gly Asp Asn Tyr Tyr Asn Pro Leu Thr Gly Gly Ala 
230 235 240 245 

gtg tgg ggc gat att aaa cag cgc tac gaa gaa ctt ggc ggc teg aat 
Val Trp Gly Asp He Lys Gin Arg Tyr Glu Glu Leu Gly Gly Ser Asn 
250 255 260 

cat gcc att ggc ate ccg ate act aat gag eta cct age ggt act gag 
His Ala He Gly He Pro He Thr Asn Glu Leu Pro Ser Gly Thr Glu 
265 270 275 

tat ttt tac aat aat ttc ttc aat gga aca att teg tgg cga aat gat 
Tyr Phe Tyr Asn Asn Phe Phe Asn Gly Thr He Ser Trp Arg Asn Asp 
280 285 290 

cgt cag aca egg ttt atg tat ttg get acg cag egg gtg tgg gat gcg 
Arg Gin Thr Arg Phe Met Tyr Leu Ala Thr Gin Arg Val Trp Asp Ala 
295 300 305 

ttg ggt egg gag acg ggt cgt tta ggt ttt cct gaa gca gat gaa aca 
Leu Gly Arg Glu Thr Gly Arg Leu Gly Phe Pro Glu Ala Asp Glu Thr 
31 ° 315 320 325 

cct gag gtt tct ggt eta ttc cat gtg gtg aat ttt gcg gag cgc ggg 
Pro Glu Val Ser Gly Leu Phe His Val Val Asn Phe Ala Glu Arg Gly 
330 335 340 

gtg att gcg tgg aat gga ate eta ggc gcc aga gag ctg tat ggt gat 
Val He Ala Trp Asn Gly He Leu Gly Ala Arg Glu Leu Tyr Gly Asp 
345 350 355 

gtt tac tec ctg tgg ctg caa tac caa aat acc gat act cct tta ggg 
Val Tyr Ser Leu Trp Leu Gin Tyr Gin Asn Thr Asp Thr Pro Leu Gly 
360 365 370 

tgg ccg ata cca tea ttg aca tea tta aat gag tea etc gaa caa gaa 
Trp Pro He Pro Ser Leu Thr Ser Leu Asn Glu Ser Leu Glu Gin Glu 
375 380 385 

ttc acc aga ggt gtt gtt tta ggc tea ggt gat gca ctg aca tgg att 
Phe Thr Arg Gly Val Val Leu Gly Ser Gly Asp Ala Leu Thr Trp He 
390 395 400 405 

cct gac gat gaa gaa aga agt ttg gag gat ttc etc cca att gga agt 
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Pro Asp Asp Glu Glu Arg Ser Leu Glu Asp Phe Leu Pro lie Gly Ser 
410 415 420 

age ggc tea tec tea teg age caa gag atg ace ctg ttt tec cag cgt 1411 

Ser Gly Ser Ser Ser Ser Ser Gin Glu Met Thr Leu Phe Ser Gin Arg 
425 430 435 

gca caa tac gtg gat tgc aag aat ctt ccc gat tta gat gag cag aga 1459 

Ala Gin Tyr Val Asp Cys Lys Asn Leu Pro Asp Leu Asp Glu Gin Arg 

440 445 450 

aaa act gaa aac aac att gaa aag aat ggt ggc ccg ate aaa aaa gag 1507 

Lys Thr Glu Asn Asn lie Glu Lys Asn Gly Gly Pro lie Lys Lys Glu 

455 460 465 

tat agt teg cga ggt ttc ccc ace gag ttc aga ttt gtc gtg aga aaa 1555 

Tyr Ser Ser Arg Gly Phe Pro Thr Glu Phe Arg Phe Val Val Arg Lys 

470 475 480 485 

ggg cat tat gac cgt tac agg aat gaa ggc tgg gga tat tta aaa aac 1603 

Gly His Tyr Asp Arg Tyr Arg Asn Glu Gly Trp Gly Tyr Leu Lys Asn 
490 495 500 

tat tgc aaa cac aac ttc gee aac cac get atg get gag gec gta gta 1651 

Tyr Cys Lys His Asn Phe Ala Asn His Ala Met Ala Glu Ala Val Val 
505 510 515 

gat aaa gcg gtg att gat tat ggc tea teg cca gga acc age tat tac 1699 

Asp Lys Ala Val lie Asp Tyr Gly Ser Ser Pro Gly Thr Ser Tyr Tyr 

520 525 530 

aag ttc gag aaa acg gtg tac ttt eta gat tgc aga act tat aca ttc 1747 

Lys Phe Glu Lys Thr Val Tyr Phe Leu Asp Cys Arg Thr Tyr Thr Phe 

535 540 545 

aat aag aac tea gga tgt aaa gaa atg cac get ccg caa tgg gtg act 1795 

Asn Lys Asn Ser Gly Cys Lys Glu Met His Ala Pro Gin Trp Val Thr 

550 555 560 565 

att att tac aat cct cat act ttc act gga gca aat teg aac aga ccc 1843 

lie lie Tyr Asn Pro His Thr Phe Thr Gly Ala Asn Ser Asn Arg Pro 
570 575 580 

aag ggg gta att tea gca tgg tgt aat tea acc cca cct ggt gga ate 1891 

Lys Gly Val lie Ser Ala Trp Cys Asn Ser Thr Pro Pro Gly Gly lie 
585 590 595 

gaa cac gag ccg gaa att tec caa tgt cct gat cat gtg aat ctt tat 1939 

Glu His Glu Pro Glu lie Ser Gin Cys Pro Asp His Val Asn Leu Tyr 

600 605 610 

aat aag ctt cgc ata tgacagaacc ccatcaactg tgc 1977 
Asn Lys Leu Arg lie 
615 



<210> 608 
<211> 618 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 608 

Met Leu Leu Ala lie Gly Val Ala Ser Pro Val Ala Gin Ala Gin Val 
15 10 15 

Glu Asp Gin Phe Glu Leu Val Lys Glu lie Ser Asp Glu Gin Phe Ala 
20 25 30 

Asp Asp Gly Val Asp Tyr Val Pro Asn Arg Asn Ala Pro Thr Val Lys 
35 40 45 

Glu Gin Leu Glu Asp Phe Glu Ser Ala His Pro Glu Val Val lie Glu 
50 55 60 

Tyr His Glu His Val Asn Asp Ser Lys Asp Asn Val Glu Glu Leu Pro 
65 70 75 80 

Leu Pro Lys Arg Asp lie Val Ala Gly Glu Met Arg Ser Asp Val lie 
85 90 95 

Glu Leu Pro Glu Gly Val Ser Lys Asp Glu Ala Asp Gin Val Glu Val 
100 105 110 

Ala Glu Ala Arg Leu Asn Glu Gly Ala Arg Leu Met Ala Ala Thr Gly 
115 120 125 

Cys Glu Ala Met Trp Pro Thr Gly Phe Ser Val Cys Gly Arg lie Leu 
130 135 140 

Asp Ala Tyr Arg Gin Val Gly Gly Gin Leu Ser Trp Leu Gly Pro Pro 
145 150 155 160 

Lys Ser Asn Glu Leu Thr Asn Pro Asp Gly Val Gly Lys Arg Ser Glu 
165 170 175 

Phe Val Gly Gly Ala lie Tyr Trp His Pro Asp Thr Gly Ala Tyr Ala 
180 185 190 

Val Thr Leu Asp Gly Leu Arg Gin Trp Gly Thr Leu Asn Trp Glu Ser 
195 200 205 

Gly Pro Leu Gly Tyr Pro Thr Ser Gly Pro Met Asp Thr Asn Tyr Pro 
210 215 220 

Leu Thr Gin Arg Gin Thr Phe Gin Gly Gly Asp Asn Tyr Tyr Asn Pro 
225 230 235 240 

Leu Thr Gly Gly Ala Val Trp Gly Asp lie Lys Gin Arg Tyr Glu Glu 
245 250 255 

Leu Gly Gly Ser Asn His Ala lie Gly lie Pro lie Thr Asn Glu Leu 
260 265 270 

Pro Ser Gly Thr Glu Tyr Phe Tyr Asn Asn Phe Phe Asn Gly Thr lie 
275 280 285 

Ser Trp Arg Asn Asp Arg Gin Thr Arg Phe Met Tyr Leu Ala Thr Gin 
290 295 300 



Arg Val Trp Asp Ala Leu Gly Arg Glu Thr Gly Arg Leu Gly Phe Pro 
305 310 315 320 
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Glu Ala Asp Glu Thr Pro Glu Val Ser Gly Leu Phe His Val Val Asn 
325 330 335 

Phe Ala Glu Arg Gly Val lie Ala Trp Asn Gly lie Leu Gly Ala Arg 
340 345 350 

Glu Leu Tyr Gly Asp Val Tyr Ser Leu Trp Leu Gin Tyr Gin Asn Thr 
355 360 365 

Asp Thr Pro Leu Gly Trp Pro lie Pro Ser Leu Thr Ser Leu Asn Glu 
370 375 380 

Ser Leu Glu Gin Glu Phe Thr Arg Gly Val Val Leu Gly Ser Gly Asp 
385 390 395 400 

Ala Leu Thr Trp lie Pro Asp Asp Glu Glu Arg Ser Leu Glu Asp Phe 
405 410 415 

Leu Pro lie Gly Ser Ser Gly Ser Ser Ser Ser Ser Gin Glu Met Thr 
420 425 430 

Leu Phe Ser Gin Arg Ala Gin Tyr Val Asp Cys Lys Asn Leu Pro Asp 
435 440 445 

Leu Asp Glu Gin Arg Lys Thr Glu Asn Asn lie Glu Lys Asn Gly Gly 
450 455 460 

Pro lie Lys Lys Glu Tyr Ser Ser Arg Gly Phe Pro Thr Glu Phe Arg 
465 470 475 480 

Phe Val Val Arg Lys Gly His Tyr Asp Arg Tyr Arg Asn Glu Gly Trp 
485 490 495 

Gly Tyr Leu Lys Asn Tyr Cys Lys His Asn Phe Ala Asn His Ala Met 
500 505 510 

Ala Glu Ala Val Val Asp Lys Ala Val He Asp Tyr Gly Ser Ser Pro 
515 520 525 

Gly Thr Ser Tyr Tyr Lys Phe Glu Lys Thr Val Tyr Phe Leu Asp Cys 
530 535 540 

Arg Thr Tyr Thr Phe Asn Lys Asn Ser Gly Cys Lys Glu Met His Ala 
545 550 555 560 

Pro Gin Trp Val Thr He He Tyr Asn Pro His Thr Phe Thr Gly Ala 
565 570 575 

Asn Ser Asn Arg Pro Lys Gly Val He Ser Ala Trp Cys Asn Ser Thr 
580 585 590 

Pro Pro Gly Gly He Glu His Glu Pro Glu He Ser Gin Cys Pro Asp 
595 600 605 

His Val Asn Leu Tyr Asn Lys Leu Arg He 
610 615 



<210> 609 
<211> 2199 
<212> DNA 
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<213> Corynebact er ium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2176) 
<223> RXS02641 

<400> 609 

aggcttctca gttgtttcat atagtctcag ccgcaccaat atcatcaggg agaacatcgt 60 

gcagcaacga cgccgcatca gcgagactcg gaaaaaaccg atg etc get att att 115 

Met Leu Ala lie lie 

1 5 

ttg acc gee gta ttg ggc gca tct ggc ctt gca gee get ggc act cag 163 

Leu Thr Ala Val Leu Gly Ala Ser Gly Leu Ala Ala Ala Gly Thr Gin 

10 15 20 

tac etc aat act cag ggc gaa ggc ate ggt ccg gtc gec gtc caa aac 211 
Tyr Leu Asn Thr Gin Gly Glu Gly lie Gly Pro Val Ala Val Gin Asn 
25 30 35 

gac agt gaa teg ttt aat tec ggc acc aac gtg gtt gtt gaa gac gca 259 
Asp Ser Glu Ser Phe Asn Ser Gly Thr Asn Val Val Val Glu Asp Ala 
40 45 50 

gca gtc acc gee cag ggt gaa ggc gga ggc get cgc acc gtc aag gaa 307 
Ala Val Thr Ala Gin Gly Glu Gly Gly Gly Ala Arg Thr Val Lys Glu 
55 60 65 

ttc cag cgt gac cag caa ttc tct agt ttt get ctt acc tgg acc ggt 355 
Phe Gin Arg Asp Gin Gin Phe Ser Ser Phe Ala Leu Thr Trp Thr Gly 
70 75 80 85 

aaa aaa gac ate act get ttt gtt cgc gca gaa cag gaa gac ggc acc 403 
Lys Lys Asp lie Thr Ala Phe Val Arg Ala Glu Gin Glu Asp Gly Thr 
90 95 100 

tgg tea cag tgg tac gac ttg gag cca atg gtc aat gaa gat caa ggc 451 
Trp Ser Gin Trp Tyr Asp Leu Glu Pro Met Val Asn Glu Asp Gin Gly 
105 110 115 

acc aac gga act gag ctg ate tgg cac ggc cct acc aac aag ate cag 499 
Thr Asn Gly Thr Glu Leu lie Trp His Gly Pro Thr Asn Lys lie Gin 
120 125 130 

gtt tec acc etc aac gtg gat etc ttt gga gca gat get gca gec get 547 
Val Ser Thr Leu Asn Val Asp Leu Phe Gly Ala Asp Ala Ala Ala Ala 
135 140 145 

gat gaa aac ggt caa gac att cca gca gta gat gca gee gag gca gcg 595 
Asp Glu Asn Gly Gin Asp lie Pro Ala Val Asp Ala Ala Glu Ala Ala 
150 155 160 165 

cca gca gca gaa cct gca cca get gaa gca cca gtc gag gaa get cct 643 
Pro Ala Ala Glu Pro Ala Pro Ala Glu Ala Pro Val Glu Glu Ala Pro 
170 175 180 

gca cct gtc gca gaa cca gca cca get get gaa cct ate get gag cca 691 
Ala Pro Val Ala Glu Pro Ala Pro Ala Ala Glu Pro lie Ala Glu Pro 
185 190 195 
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gtc get gat tac tea gca aat gac ggc etc get ccc ctg cca tec aac 739 

Val Ala Asp Tyr Ser Ala Asn Asp Gly Leu Ala Pro Leu Pro Ser Asn 

200 205 210 

tat ggc gac ate cag cct gtt gec gat gtt gat gac ggc eta aac gca 787 

Tyr Gly Asp lie Gin Pro Val Ala Asp Val Asp Asp Gly Leu Asn Ala 

215 220 225 

gta ttt ate gat ggc aac get gat gca ggc gtg ggt ate get aac gtt 835 

Val Phe lie Asp Gly Asn Ala Asp Ala Gly Val Gly lie Ala Asn Val 

230 235 240 245 

get gac ace gat ggc atg cca aag gtg att tct cgt get ggt tgg ggt 883 

Ala Asp Thr Asp Gly Met Pro Lys Val lie Ser Arg Ala Gly Trp Gly 
250 255 260 

gcg gac gaa agt ctg cgc tgc tea aac cca act att gat gat ggc gtt 931 

Ala Asp Glu Ser Leu Arg Cys Ser Asn Pro Thr lie Asp Asp Gly Val 
265 270 275 

tct gcg ate ace att cac cac act gcg ggt tec aac aac tac ace gag 979 

Ser Ala lie Thr lie His His Thr Ala Gly Ser Asn Asn Tyr Thr Glu 

280 285 290 

gcg cag get gca gee cag gtt cgt agt get tac age tac cac gee aag 1027 

Ala Gin Ala Ala Ala Gin Val Arg Ser Ala Tyr Ser Tyr His Ala Lys 

295 300 305 

aac etc ggc tgg tgc gat ate gga tac cag tea ttg gtt gat aag tac 1075 

Asn Leu Gly Trp Cys Asp lie Gly Tyr Gin Ser Leu Val Asp Lys Tyr 

310 315 320 325 

ggc aac ate tac gaa ggc cgt gee ggc ggc atg ace aat get gtt cag 1123 

Gly Asn lie Tyr Glu Gly Arg Ala Gly Gly Met Thr Asn Ala Val Gin 
330 335 340 

ggt get cac get ggc ggc ttc aac cag aat act tgg gca ate tec atg 1171 

Gly Ala His Ala Gly Gly Phe Asn Gin Asn Thr Trp Ala lie Ser Met 
345 350 355 

att ggc gac tat tec tac aac get ccc cct cag gaa acc ate aat get 1219 

lie Gly Asp Tyr Ser Tyr Asn Ala Pro Pro Gin Glu Thr lie Asn Ala 

360 365 370 

gtc ggt gag ctt get ggt tgg cgt gca aag gtt gec ggt ttc gac cca 1267 

Val Gly Glu Leu Ala Gly Trp Arg Ala Lys Val Ala Gly Phe Asp Pro 

375 380 385 

act ggg act gat act cac tac teg gag ggt act tct tac gcg aag tac 1315 

Thr Gly Thr Asp Thr His Tyr Ser Glu Gly Thr Ser Tyr Ala Lys Tyr 

390 395 400 405 

tec tat ggc acc cga gtg tea ctt cct aat ate ttg get cac cgc aat 1363 

Ser Tyr Gly Thr Arg Val Ser Leu Pro Asn lie Leu Ala His Arg Asn 
410 415 420 

gtc ggc ctg acc gca tgt cct ggc gat get ggc tat gcg caa atg gag 1411 

Val Gly Leu Thr Ala Cys Pro Gly Asp Ala Gly Tyr Ala Gin Met Glu 
425 430 435 
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aat ate cgc cag ate gtt aag gca aag tac ace age ttg cag aat ggc 1459 
Asn lie Arg Gin lie Val Lys Ala Lys Tyr Thr Ser Leu Gin Asn Gly 
440 445 450 

aac aca ggt ggc acg act acc ace ccg gcg aca acg ccg aag gag acg 1507 
Asn Thr Gly Gly Thr Thr Thr Thr Pro Ala Thr Thr Pro Lys Glu Thr 
455 460 465 

teg aca age aat get cct teg acg acc act gee cag ctt gta act ccc 1555 
Ser Thr Ser Asn Ala Pro Ser Thr Thr Thr Ala Gin Leu Val Thr Pro 
47 ° 475 480 485 

get gaa cct cag cag tac age gaa tec gat gee ctg gca get ctg ctg 1603 
Ala Glu Pro Gin Gin Tyr Ser Glu Ser Asp Ala Leu Ala Ala Leu Leu 
490 495 500 

aca ggt ggc tct tec ggc ggc acc gac ctg etc aat ggc gca aac tct 1651 
Thr Gly Gly Ser Ser Gly Gly Thr Asp Leu Leu Asn Gly Ala Asn Ser 
505 510 515 

gag cag etc ctg act ggc ctg ggt tec att gcg get gtg ctg att get 1699 
Glu Gin Leu Leu Thr Gly Leu Gly Ser lie Ala Ala Val Leu lie Ala 
520 525 530 

gcg tct ttg get gat ggt ggc ctg aat ggt ctg ate age aat gtt ggt 1747 
Ala Ser Leu Ala Asp Gly Gly Leu Asn Gly Leu lie Ser Asn Val Gly 
535 540 545 

age aac aac ggc gtc cca gtg ctt ggc gat ate aag ate act gac gtc 1795 
Ser Asn Asn Gly Val Pro Val Leu Gly Asp lie Lys lie Thr Asp Val 
550 555 560 565 

ate cca ate gtt gat acc gcg ate aac eta acc gga gac aat aag tac 1843 
lie Pro lie Val Asp Thr Ala lie Asn Leu Thr Gly Asp Asn Lys Tyr 
570 575 580 

tct cgc ggt tgg aac gac ctg aac aac acg ctt gga cca gtg ctt ggc 1891 
Ser Arg Gly Trp Asn Asp Leu Asn Asn Thr Leu Gly Pro Val Leu Gly 
585 590 595 

get gee act ggt ggc gaa acc acc gtg aag tac acc age gac cag aac 1939 
Ala Ala Thr Gly Gly Glu Thr Thr Val Lys Tyr Thr Ser Asp Gin Asn 
600 605 610 

tct gag gtt act ttc gtg ccg ttt gaa aat ggc ate atg gtg tct tec 1987 
Ser Glu Val Thr Phe Val Pro Phe Glu Asn Gly lie Met Val Ser Ser 
615 620 625 

cct gag get gga act cac ggc ctg tgg ggc gca ate ggt gac gcg tgg 2035 
Pro Glu Ala Gly Thr His Gly Leu Trp Gly Ala lie Gly Asp Ala Trp 
630 635 640 645 

get cag cag ggc get gac ctt ggc cct ctg gga ctt cca acc agt aat 2083 
Ala Gin Gin Gly Ala Asp Leu Gly Pro Leu Gly Leu Pro Thr Ser Asn 
650 655 660 

gaa tac acc gtt ggc gaa cag ctt cgt gtt gat ttc cag aat ggt tac 2131 
Glu Tyr Thr Val Gly Glu Gin Leu Arg Val Asp Phe Gin Asn Gly Tyr 
665 670 675 

ate act tac gat tct gcg act ggc cag gca age att cag ctg aac 2176 
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He Thr Tyr Asp Ser Ala Thr Gly Gin Ala Ser He Gin Leu Asn 
680 685 690 

tagtctcaat tagagccgaa aac 2199 



<210> 610 
<211> 692 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 610 

Met Leu Ala He He Leu Thr Ala Val Leu Gly Ala Ser Gly Leu Ala 
1 5 10 15 

Ala Ala Gly Thr Gin Tyr Leu Asn Thr Gin Gly Glu Gly He Gly Pro 
20 25 30 

Val Ala Val Gin Asn Asp Ser Glu Ser Phe Asn Ser Gly Thr Asn Val 
35 40 45 

Val Val Glu Asp Ala Ala Val Thr Ala Gin Gly Glu Gly Gly Gly Ala 
50 55 60 

Arg Thr Val Lys Glu Phe Gin Arg Asp Gin Gin Phe Ser Ser Phe Ala 
65 70 75 80 

Leu Thr Trp Thr Gly Lys Lys Asp He Thr Ala Phe Val Arg Ala Glu 
85 90 95 

Gin Glu Asp Gly Thr Trp Ser Gin Trp Tyr Asp Leu Glu Pro Met Val 
100 105 110 

Asn Glu Asp Gin Gly Thr Asn Gly Thr Glu Leu He Trp His Gly Pro 
115 120 125 

Thr Asn Lys He Gin Val Ser Thr Leu Asn Val Asp Leu Phe Gly Ala 
130 135 140 

Asp Ala Ala Ala Ala Asp Glu Asn Gly Gin Asp He Pro Ala Val Asp 
145 150 155 160 

Ala Ala Glu Ala Ala Pro Ala Ala Glu Pro Ala Pro Ala Glu Ala Pro 
165 170 175 

Val Glu Glu Ala Pro Ala Pro Val Ala Glu Pro Ala Pro Ala Ala Glu 
180 185 190 

Pro He Ala Glu Pro Val Ala Asp Tyr Ser Ala Asn Asp Gly Leu Ala 
195 200 205 

Pro Leu Pro Ser Asn Tyr Gly Asp He Gin Pro Val Ala Asp Val Asp 
210 215 220 

Asp Gly Leu Asn Ala Val Phe He Asp Gly Asn Ala Asp Ala Gly Val 
225 230 235 240 

Gly He Ala Asn Val Ala Asp Thr Asp Gly Met Pro Lys Val He Ser 
245 250 255 

Arg Ala Gly Trp Gly Ala Asp Glu Ser Leu Arg Cys Ser Asn Pro Thr 
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260 



265 



270 



lie Asp Asp Gly Val Ser Ala He Thr He His His Thr Ala Gly Ser 
275 280 285 

Asn Asn Tyr Thr Glu Ala Gin Ala Ala Ala Gin Val Arg Ser Ala Tyr 
290 295 300 

Ser Tyr His Ala Lys Asn Leu Gly Trp Cys Asp He Gly Tyr Gin Ser 
305 310 315 320 

Leu Val Asp Lys Tyr Gly Asn He Tyr Glu Gly Arg Ala Gly Gly Met 
325 330 335 

Thr Asn Ala Val Gin Gly Ala His Ala Gly Gly Phe Asn Gin Asn Thr 
340 345 ' 350 

Trp Ala He Ser Met He Gly Asp Tyr Ser Tyr Asn Ala Pro Pro Gin 
355 360 365 

Glu Thr He Asn Ala Val Gly Glu Leu Ala Gly Trp Arg Ala Lys Val 
370 375 380 

Ala Gly Phe Asp Pro Thr Gly Thr Asp Thr His Tyr Ser Glu Gly Thr 
385 390 395 400 

Ser Tyr Ala Lys Tyr Ser Tyr Gly Thr Arg Val Ser Leu Pro Asn He 
405 410 415 

Leu Ala His Arg Asn Val Gly Leu Thr Ala Cys Pro Gly Asp Ala Gly 
420 425 430 

Tyr Ala Gin Met Glu Asn He Arg Gin He Val Lys Ala Lys Tyr Thr 
435 440 445 

Ser Leu Gin Asn Gly Asn Thr Gly Gly Thr Thr Thr Thr Pro Ala Thr 
450 455 460 

Thr Pro Lys Glu Thr Ser Thr Ser Asn Ala Pro Ser Thr Thr Thr Ala 
465 470 475 480 

Gin Leu Val Thr Pro Ala Glu Pro Gin Gin Tyr Ser Glu Ser Asp Ala 
485 490 495 

Leu Ala Ala Leu Leu Thr Gly Gly Ser Ser Gly Gly Thr Asp Leu Leu 
500 505 510 

Asn Gly Ala Asn Ser Glu Gin Leu Leu Thr Gly Leu Gly Ser He Ala 
515 520 525 

Ala Val Leu He Ala Ala Ser Leu Ala Asp Gly Gly Leu Asn Gly Leu 
530 535 540 

He Ser Asn Val Gly Ser Asn Asn Gly Val Pro Val Leu Gly Asp He 
545 550 555 560 

Lys He Thr Asp Val He Pro He Val Asp Thr Ala He Asn Leu Thr 



565 



570 



575 



Gly Asp Asn Lys Tyr Ser Arg Gly Trp Asn Asp Leu Asn Asn Thr Leu 
580 585 590 
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Gly Pro Val Leu Gly Ala Ala Thr Gly Gly Glu Thr Thr Val Lys Tyr 
595 600 605 

Thr Ser Asp Gin Asn Ser Glu Val Thr Phe Val Pro Phe Glu Asn Gly 
610 615 620 

He Met Val Ser Ser Pro Glu Ala Gly Thr His Gly Leu Trp Gly Ala 
625 630 635 640 

He Gly Asp Ala Trp Ala Gin Gin Gly Ala Asp Leu Gly Pro Leu Gly 
645 650 655 

Leu Pro Thr Ser Asn Glu Tyr Thr Val Gly Glu Gin Leu Arg Val Asp 
660 665 670 

Phe Gin Asn Gly Tyr He Thr Tyr Asp Ser Ala Thr Gly Gin Ala Ser 
675 680 685 

He Gin Leu Asn 
690 



<210> 611 
<211> 702 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (679) 

<223> RXS02650 

<400> 611 

gaatttttgc tgcaactgtg taaaaaccag cgctgaatta aagatcacct ttcaccctta 60 

attgagcctg ggtggaagtt tctaccgctc atggggaaag atg gtc aac gtg acc 115 

Met Val Asn Val Thr 
1 5 

tea aag gat gca ggg gca aac gtg acc ccc atg agt aag aaa gaa aag 163 
Ser Lys Asp Ala Gly Ala Asn Val Thr Pro Met Ser Lys Lys Glu Lys 
10 15 20 

agg aca acc gtt aaa cag gtg gtt gec ttg atg gec gec ate gtt gtg 211 
Arg Thr Thr Val Lys Gin Val Val Ala Leu Met Ala Ala He Val Val 
25 30 35 

gtg att gcg tec eta gac caa ata gtc aag cag att atg ctt agt tgg 259 
Val lie Ala Ser Leu Asp Gin He Val Lys Gin He Met Leu Ser Trp 
40 45 50 

ttg gaa cct ggc gtt ccc gtt ccc ate att ggg gat tgg ttc cgc ttc 307 
Leu Glu Pro Gly Val Pro Val Pro lie lie Gly Asp Trp Phe Arg Phe 
55 60 65 

tac etc ctg ttt aac ccc gga gee gca ttt teg atg ggt ggg gaa aac 355 
Tyr Leu Leu Phe Asn Pro Gly Ala Ala Phe Ser Met Gly Gly Glu Asn 
70 75 80 85 



age acc tgg ate ttt aca acc ate cag ttg age ttc gtc ate ggt ate 



403 
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Ser Thr Trp lie Phe Thr Thr lie Gin Leu Ser Phe Val lie Gly lie 

90 95 100 

gca att tat gcc cca cgc ate aaa cac aag tgg ate gcg gca gga ctt 451 

Ala lie Tyr Ala Pro Arg lie Lys His Lys Trp lie Ala Ala Gly Leu 

105 110 115 

gcc ctt gtt gcc ggt gga gcc ttg gga aac gtg ttg gac egg ttg ttc 4 99 

Ala Leu Val Ala Gly Gly Ala Leu Gly Asn Val Leu Asp Arg Leu Phe 

120 125 130 

aga gat cct tec ttc ttc ttc gga cat gtt gtt gat tac ate tec gta 547 

Arg Asp Pro Ser Phe Phe Phe Gly His Val Val Asp Tyr lie Ser Val 

135 140 145 

gga aac ttt gca gta ttt aat ate gcc gat gcc teg att tct tgc ggc 595 

Gly Asn Phe Ala Val Phe Asn lie Ala Asp Ala Ser lie Ser Cys Gly 

150 155 160 165 

gtc gtg gtg ttc ctg ate gga atg ttc ctt gag gac cgt gaa aac gcc 643 

Val Val Val Phe Leu He Gly Met Phe Leu Glu Asp Arg Glu Asn Ala 

170 175 180 

cag cat gcc aaa gca act gac gag aag gat gag gcc tgatgaacaa 689 

Gin His Ala Lys Ala Thr Asp Glu Lys Asp Glu Ala 

185 190 

ccgacaaagc aga 702 



Asp Ala Gly Ala Asn Val Thr Pro Met 
10 15 



<210> 612 
<211> 193 
<212> PRT 

<213> Corynebacter ium glut ami cum 
<400> 612 

Met Val Asn Val Thr Ser Lys 
1 5 

Ser Lys Lys Glu Lys Arg Thr Thr 
20 

Ala Ala He Val Val Val He Ala 

35 40 

He Met Leu Ser Trp Leu Glu Pro 
50 55 

Asp Trp Phe Arg Phe Tyr Leu Leu 
65 70 

Met Gly Gly Glu Asn Ser Thr Trp 
85 

Phe Val He Gly He Ala He 
100 

He Ala Ala Gly Leu Ala Leu Val 
115 120 

Leu Asp Arg Leu Phe Arg Asp Pro 



Val Lys Gin Val Val Ala Leu Met 
25 30 

Ser Leu Asp Gin lie Val Lys Gin 
45 

Gly Val Pro Val Pro He He Gly 
60 

Phe Asn Pro Gly Ala Ala Phe Ser 

75 80 

He Phe Thr Thr He Gin Leu Ser 
90 95 



Ala Gly Gly Ala Leu Gly Asn Val 
125 

Ser Phe Phe Phe Gly His Val Val 



Tyr Ala Pro Arg He Lys His Lys Trp 
105 110 
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130 135 140 

Asp Tyr lie Ser Val Gly Asn Phe Ala Val Phe Asn lie Ala Asp Ala 
145 150 155 160 

Ser lie Ser Cys Gly Val Val Val Phe Leu lie Gly Met Phe Leu Glu 
165 170 175 

Asp Arg Glu Asn Ala Gin His Ala Lys Ala Thr Asp Glu Lys Asp Glu 
180 185 190 

Ala 



<210> 613 
<211> 1494 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1471) 
<223> RXS00076 

<400> 613 

tctaggagtg ttaaacagcc tggacttgaa acacctttaa ctacttgatt ttcacaccct 60 

tgtttccata aaagggctca cgaaaggcaa cttcaaacac atg aca act ccc ctg 115 

Met Thr Thr Pro Leu 
1 5 

cgc gta gcc gtc ate gga get ggc cct get ggc att tac gca tec gac 163 
Arg Val Ala Val lie Gly Ala Gly Pro Ala Gly lie Tyr Ala Ser Asp 
10 15 20 

etc etc ate cgc aat gaa gag cgc gaa gtg ttc gtt gac ctt ttc gag 211 
Leu Leu lie Arg Asn Glu Glu Arg Glu Val Phe Val Asp Leu Phe Glu 
25 30 35 

caa atg cct gca ccg ttc gga etc ate cgt tac ggc gtt get cca gac 259 
Gin Met Pro Ala Pro Phe Gly Leu lie Arg Tyr Gly Val Ala Pro Asp 
40 45 50 

cac cca cgc ate aag ggc ate gtt aag tec ctg cac aac gtg ttg gac 307 
His Pro Arg lie Lys Gly lie Val Lys Ser Leu His Asn Val Leu Asp 
55 60 65 

aag cca cgc ctg cgc ctg etc ggt aac att gaa ate ggc aaa gac ate 355 
Lys Pro Arg Leu Arg Leu Leu Gly Asn lie Glu lie Gly Lys Asp lie 
70 75 80 85 

acc gtc gaa gaa etc cgc gac tac tac gat gca gtc gtg ttc tec acc 403 
Thr Val Glu Glu Leu Arg Asp Tyr Tyr Asp Ala Val Val Phe Ser Thr 
90 95 100 

ggc gca gtt gca gac cgc gac etc aac ate ccc gga att gaa gca gaa 451 
Gly Ala Val Ala Asp Arg Asp Leu Asn lie Pro Gly lie Glu Ala Glu 
105 110 115 



ggc tec ttc ggt gcc ggc gag ttc gtt ggc ttc tac gac ggc aac cca 



499 
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Gly Ser Phe Gly Ala Gly Glu Phe Val Gly Phe Tyr Asp Gly Asn Pro 
120 125 130 

cgc ttc gag cgc tec tgg gat ctg tct gca cag tec gtc get gtt ate 547 
Arg Phe Glu Arg Ser Trp Asp Leu Ser Ala Gin Ser Val Ala Val lie 
135 140 145 

ggc gtt ggt aac gtc ggc etc gac gta gec cgc ate ctg get aag aca 595 
Gly Val Gly Asn Val Gly Leu Asp Val Ala Arg lie Leu Ala Lys Thr 
150 155 160 165 

ggc gac gag etc aaa gtc ace gaa att tec gac aac gtc tac gac tec 643 
Gly Asp Glu Leu Lys Val Thr Glu lie Ser Asp Asn Val Tyr Asp Ser 
170 175 180 

etc aaa gaa aac aag gee act gaa gtg cac gtt ttc gga cgt cgt ggc 691 
Leu Lys Glu Asn Lys Ala Thr Glu Val His Val Phe Gly Arg Arg Gly 
185 190 195 

cca gca cag gtc aag ttc ace cca cag gaa etc aaa gaa etc gac cac 739 
Pro Ala Gin Val Lys Phe Thr Pro Gin Glu Leu Lys Glu Leu Asp His 
200 205 210 

tec ccc acc ate aac gtg gtt gtt gat cca gaa gac ate gac tac gac 787 
Ser Pro Thr lie Asn Val Val Val Asp Pro Glu Asp lie Asp Tyr Asp 
215 220 225 

ggc gee tct gaa gaa gee cgc cgc gca tec aag tec cag gac ctg gtc 835 
Gly Ala Ser Glu Glu Ala Arg Arg Ala Ser Lys Ser Gin Asp Leu Val 
230 235 240 245 

tgc cag ate ctg gaa cag tac gca ate cgc gag cca aag gac get ccg 883 
Cys Gin lie Leu Glu Gin Tyr Ala lie Arg Glu Pro Lys Asp Ala Pro 
250 255 260 

cac acc ctg cag ate cac etc ttt gaa aac cca gtt gag gtt ctt caa 931 
His Thr Leu Gin lie His Leu Phe Glu Asn Pro Val Glu Val Leu Gin 
265 270 275 

aag gac ggc aag gtt gtt ggc ctg cgc acc gaa cgc acc tea ctt gat 979 
Lys Asp Gly Lys Val Val Gly Leu Arg Thr Glu Arg Thr Ser Leu Asp 
280 285 290 

ggc aac ggc ggc gta aac gga acc ggc gaa ttc aag gac tgg cca gtc 1027 
Gly Asn Gly Gly Val Asn Gly Thr Gly Glu Phe Lys Asp Trp Pro Val 
295 300 305 

cag get gtc tac cgc gca gtc ggc tac aag tec gac ccc ate gac ggc 1075 
Gin Ala Val Tyr Arg Ala Val Gly Tyr Lys Ser Asp Pro lie Asp Gly 
310 315 320 325 

gtc cca ttc gat gag aac aag cac gtc ate cct aat gac ggc gga cat 1123 
Val Pro Phe Asp Glu Asn Lys His Val lie Pro Asn Asp Gly Gly His 
330 335 340 

gtc etc acc get cca ggc gca gaa cca gta cca ggc etc tat gca acc 1171 
Val Leu Thr Ala Pro Gly Ala Glu Pro Val Pro Gly Leu Tyr Ala Thr 
345 350 355 

ggc tgg ate aag cgt gga cca ate ggt eta ate ggc aac acc aag tec 1219 
Gly Trp lie Lys Arg Gly Pro lie Gly Leu lie Gly Asn Thr Lys Ser 
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360 365 370 

gac gcc aag gaa acc acc gac ate etc ate aag gat gec gtc gec ggt 1267 
Asp Ala Lys Glu Thr Thr Asp lie Leu lie Lys Asp Ala Val Ala Gly 
375 380 385 

gta ctt gaa get cca aag cac cag ggc gaa gaa gcc ate ate gag ctt 1315 
Val Leu Glu Ala Pro Lys His Gin Gly Glu Glu Ala lie He Glu Leu 
390 395 400 405 

etc gat tec cgc aac ate cca ttc acc acc tgg gaa ggc tgg tac aaa 1363 
Leu Asp Ser Arg Asn He Pro Phe Thr Thr Trp Glu Gly Trp Tyr Lys 
410 415 420 

etc gac gca gca gag cgc gca etc ggt gaa gcc gaa ggc cgc gag cgc 1411 
Leu Asp Ala Ala Glu Arg Ala Leu Gly Glu Ala Glu Gly Arg Glu Arg 
425 430 435 

aag aag att gtt gat tgg gaa gaa atg gtc cgc cag gcc cgc gaa get 1459 
Lys Lys He Val Asp Trp Glu Glu Met Val Arg Gin Ala Arg Glu Ala 
440 445 450 

cca gca att gtc taaattgttt taacgcgtga age 1494 
Pro Ala He Val 
455 



<210> 614 
<211> 457 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 614 

Met Thr Thr Pro Leu Arg Val Ala Val He Gly Ala Gly Pro Ala Gly 
15 10 15 

He Tyr Ala Ser Asp Leu Leu He Arg Asn Glu Glu Arg Glu Val Phe 
20 25 30 

Val Asp Leu Phe Glu Gin Met Pro Ala Pro Phe Gly Leu He Arg Tyr 
35 40 45 

Gly Val Ala Pro Asp His Pro Arg lie Lys Gly He Val Lys Ser Leu 
50 55 60 

His Asn Val Leu Asp Lys Pro Arg Leu Arg Leu Leu Gly Asn He Glu 
65 70 75 80 

He Gly Lys Asp lie Thr Val Glu Glu Leu Arg Asp Tyr Tyr Asp Ala 
85 90 95 

Val Val Phe Ser Thr Gly Ala Val Ala Asp Arg Asp Leu Asn He Pro 
100 105 110 

Gly He Glu Ala Glu Gly Ser Phe Gly Ala Gly Glu Phe Val Gly Phe 
115 120 125 

Tyr Asp Gly Asn Pro Arg Phe Glu Arg Ser Trp Asp Leu Ser Ala Gin 
130 135 140 



Ser Val Ala Val He Gly Val Gly Asn Val Gly Leu Asp Val Ala Arg 
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145 



150 



155 



160 



lie Leu Ala Lys Thr Gly Asp Glu Leu Lys Val Thr Glu lie Ser Asp 
165 170 175 

Asn Val Tyr Asp Ser Leu Lys Glu Asn Lys Ala Thr Glu Val His Val 
180 185 190 

Phe Gly Arg Arg Gly Pro Ala Gin Val Lys Phe Thr Pro Gin Glu Leu 
195 200 205 

Lys Glu Leu Asp His Ser Pro Thr lie Asn Val Val Val Asp Pro Glu 
210 215 220 

Asp lie Asp Tyr Asp Gly Ala Ser Glu Glu Ala Arg Arg Ala Ser Lys 
225 230 235 240 

Ser Gin Asp Leu Val Cys Gin lie Leu Glu Gin Tyr Ala lie Arg Glu 
245 250 255 

Pro Lys Asp Ala Pro His Thr Leu Gin lie His Leu Phe Glu Asn Pro 
260 265 270 

Val Glu Val Leu Gin Lys Asp Gly Lys Val Val Gly Leu Arg Thr Glu 
275 280 285 

Arg Thr Ser Leu Asp Gly Asn Gly Gly Val Asn Gly Thr Gly Glu Phe 
290 295 300 

Lys Asp Trp Pro Val Gin Ala Val Tyr Arg Ala Val Gly Tyr Lys Ser 
305 310 315 320 

Asp Pro He Asp Gly Val Pro Phe Asp Glu Asn Lys His Val He Pro 
325 330 335 

Asn Asp Gly Gly His Val Leu Thr Ala Pro Gly Ala Glu Pro Val Pro 
340 345 350 

Gly Leu Tyr Ala Thr Gly Trp He Lys Arg Gly Pro lie Gly Leu lie 
355 360 365 

Gly Asn Thr Lys Ser Asp Ala Lys Glu Thr Thr Asp He Leu He Lys 
370 375 380 

Asp Ala Val Ala Gly Val Leu Glu Ala Pro Lys His Gin Gly Glu Glu 
385 390 395 400 

Ala He He Glu Leu Leu Asp Ser Arg Asn lie Pro Phe Thr Thr Trp 
405 410 415 

Glu Gly Trp Tyr Lys Leu Asp Ala Ala Glu Arg Ala Leu Gly Glu Ala 
420 425 430 

Glu Gly Arg Glu Arg Lys Lys He Val Asp Trp Glu Glu Met Val Arg 
435 440 445 

Gin Ala Arg Glu Ala Pro Ala He Val 
450 455 



<210> 615 
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<211> 1488 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1465) 

<223> RXS01438 

<400> 615 

ccattagcag tcgcaccccg ataggagtcg aatctacaag tggaaccccc gctcacatac 60 

tccacatttt ttagaacccc tttaaggaat cgaactttat atg tct cgc cct ttg 115 

Met Ser Arg Pro Leu 

1 5 

cgt gtt gcc gtt gtc ggt gca ggt cca gca gga ate tac gcg tct gat 163 

Arg Val Ala Val Val Gly Ala Gly Pro Ala Gly lie Tyr Ala Ser Asp 

10 15 20 

ttg ttg atg aaa tec gac acg gac gtg cag att gat ctt ttt gaa cgt 211 
Leu Leu Met Lys Ser Asp Thr Asp Val Gin lie Asp Leu Phe Glu Arg 
25 30 35 

atg cca gcg cct ttc ggt ttg ate cgt tat ggt gtt gcg cct gat cac 259 
Met Pro Ala Pro Phe Gly Leu lie Arg Tyr Gly Val Ala Pro Asp His 
40 45 50 

cct cgc ate aag ggc ate gtg aag tec ctg cac aat gtg atg gac aag 307 
Pro Arg lie Lys Gly lie Val Lys Ser Leu His Asn Val Met Asp Lys 
55 60 65 

gag cag ctg cgt ttc ttg ggc aac att gag gtc ggc aag gac ate act 355 
Glu Gin Leu Arg Phe Leu Gly Asn lie Glu Val Gly Lys Asp lie Thr 
70 75 80 85 

gtt gag gag ttg cgt gag ttt tat gac gcg ate gtg ttc tec act ggc 403 
Val Glu Glu Leu Arg Glu Phe Tyr Asp Ala lie Val Phe Ser Thr Gly 
90 95 100 

get act ggc gac cag gat ctt egg gtt cca ggt tct gat ctg gaa ggt 451 
Ala Thr Gly Asp Gin Asp Leu Arg Val Pro Gly Ser Asp Leu Glu Gly 
105 110 115 

teg tgg ggc get ggc gag ttc gtt ggt ttc tat gat ggc aac ccg aac 499 
Ser Trp Gly Ala Gly Glu Phe Val Gly Phe Tyr Asp Gly Asn Pro Asn 
120 125 130 

ttt gaa cgc aac tgg gat ctt tct get gag aag gta gcg gtt gtt ggt 547 
Phe Glu Arg Asn Trp Asp Leu Ser Ala Glu Lys Val Ala Val Val Gly 
135 140 145 

gtc ggt aac gtg gcg ttg gac gtt get cgt att ttg gcg aag act ggc 595 
Val Gly Asn Val Ala Leu Asp Val Ala Arg lie Leu Ala Lys Thr Gly 
150 155 160 165 

gat gag ctg eta gtt act gaa ate cct gac aat gtc tat gag age ttg 643 
Asp Glu Leu Leu Val Thr Glu lie Pro Asp Asn Val Tyr Glu Ser Leu 
170 175 180 



get aag aat cag get aag gaa gtg cac gtt ttt ggt cgt cgt gga cct 



691 
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Ala Lys Asn Gin Ala Lys Glu Val His Val Phe Gly Arg Arg Gly Pro 

185 190 195 

get cag gcg aag ttc act ccg ttg gag ctg aag gaa ctt gac cat tec 

Ala Gin Ala Lys Phe Thr Pro Leu Glu Leu Lys Glu Leu Asp His Ser 

200 205 210 



get teg gag cag get cgt cgt gat tec aag tct cag gac etc gtg tgc 
Ala Ser Glu Gin Ala Arg Arg Asp Ser Lys Ser Gin Asp Leu Val Cys 
230 235 240 245 



739 



gac acc ate gag gtg ate gtg aac cct gag gac att gat tac gat gca 787 
Asp Thr lie Glu Val lie Val Asn Pro Glu Asp lie Asp Tyr Asp Ala 
215 220 225 



835 



cag act ttg gaa age tac gcg atg cgc gat cct aag ggc get cct cac 883 
Gin Thr Leu Glu Ser Tyr Ala Met Arg Asp Pro Lys Gly Ala Pro His 
250 255 260 

aag ctg ttc att cac ttc ttt gag tec cca gtg gag ate etc ggt gag 931 
Lys Leu Phe He His Phe Phe Glu Ser Pro Val Glu He Leu Gly Glu 
265 270 275 

gac ggc aag gtt gtt ggc etc aag act gag cgt act cag ctg gac ggc 979 
Asp Gly Lys Val Val Gly Leu Lys Thr Glu Arg Thr Gin Leu Asp Gly 
280 285 290 

aac ggt ggc gtg act ggc acc ggc gag ttc aag acc tgg gat atg cag 1027 
Asn Gly Gly Val Thr Gly Thr Gly Glu Phe Lys Thr Trp Asp Met Gin 
295 300 305 

tea gtt tac cgc gcg gta ggt tac cgt tct gat gcg ate gag ggt gtt 1075 
Ser Val Tyr Arg Ala Val Gly Tyr Arg Ser Asp Ala He Glu Gly Val 
310 315 320 325 

cct ttt gac gat gag cgc gcg gtt gtc ccc aac gac ggc ggc cac ate 1123 
Pro Phe Asp Asp Glu Arg Ala Val Val Pro Asn Asp Gly Gly His He 
330 335 340 

ate gat cct gag gtc ggc tec ccc ate act ggc ctg tac gee act ggc 1171 
He Asp Pro Glu Val Gly Ser Pro He Thr Gly Leu Tyr Ala Thr Gly 
345 350 355 

tgg ate aag cgt ggc cca att gga ctg ate ggc aac acc aag tec gac 1219 
Trp He Lys Arg Gly Pro He Gly Leu He Gly Asn Thr Lys Ser Asp 
360 365 370 

gee aag gaa acc act gag atg ctg ctt get gat cac get get ggt tct 1267 
Ala Lys Glu Thr Thr Glu Met Leu Leu Ala Asp His Ala Ala Gly Ser 
375 380 385 

ttg cct gcg cct gca aag cct gag ttg gag tec ate att gag ttc etc 1315 
Leu Pro Ala Pro Ala Lys Pro Glu Leu Glu Ser lie lie Glu Phe Leu 
390 395 400 405 

gat gag cgc aag gtt gcg ttc acc aca tgg gat ggc tgg cac ctg ctg 1363 
Asp Glu Arg Lys Val Ala Phe Thr Thr Trp Asp Gly Trp His Leu Leu 
410 415 420 

gat get gcg gag cgc gcg ctg ggt gag cct gag ggc cgc gag cgc aag 1411 
Asp Ala Ala Glu Arg Ala Leu Gly Glu Pro Glu Gly Arg Glu Arg Lys 
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425 430 435 

aag ate gtt gag tgg aat gac atg gtg cgc cat get cgt cca gaa tac 1459 
Lys lie Val Glu Trp Asn Asp Met Val Arg His Ala Arg Pro Glu Tyr 
440 445 450 

gac ate taaagtcget taaagectea aaa 1488 
Asp lie 
455 



<210> 616 
<211> 455 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 616 

Met Ser Arg Pro Leu Arg Val Ala Val Val Gly Ala Gly Pro Ala Gly 
15 10 15 

lie Tyr Ala Ser Asp Leu Leu Met Lys Ser Asp Thr Asp Val Gin lie 
20 25 30 

Asp Leu Phe Glu Arg Met Pro Ala Pro Phe Gly Leu lie Arg Tyr Gly 
35 40 45 

Val Ala Pro Asp His Pro Arg lie Lys Gly lie Val Lys Ser Leu His 
50 55 60 

Asn Val Met Asp Lys Glu Gin Leu Arg Phe Leu Gly Asn lie Glu Val 
65 70 75 80 

Gly Lys Asp lie Thr Val Glu Glu Leu Arg Glu Phe Tyr Asp Ala lie 
85 90 95 

Val Phe Ser Thr Gly Ala Thr Gly Asp Gin Asp Leu Arg Val Pro Gly 
100 105 110 * 

Ser Asp Leu Glu Gly Ser Trp Gly Ala Gly Glu Phe Val Gly Phe Tyr 
115 120 125 

Asp Gly Asn Pro Asn Phe Glu Arg Asn Trp Asp Leu Ser Ala Glu Lys 
130 135 140 

Val Ala Val Val Gly Val Gly Asn Val Ala Leu Asp Val Ala Arg lie 
145 150 155 160 

Leu Ala Lys Thr Gly Asp Glu Leu Leu Val Thr Glu lie Pro Asp Asn 
165 170 175 

Val Tyr Glu Ser Leu Ala Lys Asn Gin Ala Lys Glu Val His Val Phe 
180 185 190 

Gly Arg Arg Gly Pro Ala Gin Ala Lys Phe Thr Pro Leu Glu Leu Lys 
195 200 205 

Glu Leu Asp His Ser Asp Thr lie Glu Val lie Val Asn Pro Glu Asp 
210 215 220 



lie Asp Tyr Asp Ala Ala Ser Glu Gin Ala Arg Arg Asp Ser Lys Ser 
225 230 235 240 
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Gln Asp Leu Val Cys Gin Thr Leu Glu Ser Tyr Ala Met Arg Asp Pro 

250 255 



245 



Lys Gly Ala Pro His Lys Leu Phe He His Phe Phe Glu Ser Pro Val 
260 265 270 

Glu He Leu Gly Glu Asp Gly Lys Val Val Gly Leu Lys Thr Glu Arg 
275 280 285 

Thr Gin Leu Asp Gly Asn Gly Gly Val Thr Gly Thr Gly Glu Phe Lys 
290 295 300 

Thr Trp Asp Met Gin Ser Val Tyr Arg Ala Val Gly Tyr Arg Ser Asp 
305 310 315 

Ala lie Glu Gly Val Pro Phe Asp Asp Glu Arg Ala Val Val Pro Asn 
325 330 335 

Asp Gly Gly His He He Asp Pro Glu Val Gly Ser Pro lie Thr Gly 
340 345 Jbu 

Leu Tyr Ala Thr Gly Trp He Lys Arg Gly Pro He Gly Leu He Gly 
355 360 365 

Asn Thr Lys Ser Asp Ala Lys Glu Thr Thr Glu Met Leu Leu Ala Asp 
370 375 380 

His Ala Ala Gly Ser Leu Pro Ala Pro Ala Lys Pro Glu Leu Glu Ser 
385 390 395 

He lie Glu Phe Leu Asp Glu Arg Lys Val Ala Phe Thr Thr Trp Asp 
405 410 

Gly Trp His Leu Leu Asp Ala Ala Glu Arg Ala Leu Gly Glu Pro Glu 
420 425 430 

Gly Arg Glu Arg Lys Lys He Val Glu Trp Asn Asp Met Val Arg His 
435 440 445 

Ala Arg Pro Glu Tyr Asp He 
450 455 



